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INTRODUCTION

This report describes the results of converting the 1977 ROBIN* program
written for the UNIVAC 1108 computer (36 bit) to a ROBIN program written
for the Interdata 7/32 computer (32 bit).

In making the conversion, it was necessary to reduce the physical
size of the resulting object program and limit the number of input/output
units used by ROBIN because of the limited memory of the Interdata
computer (128,000 bytes) and limited input/output units (1 magnetic
tape unit).

A flow chart for each ROBIN subroutine was made and is included so
that any unnecessary calculations or programs could be eliminated. The
results of these flow charts indicate that the subroutine LEGNDR, which
is a very large program, (35,000 bytes) can be replaced by data statements
for the cubic coefficients PXY1(51), PXY2(35), and PZ2(21). These coef-
ficient values are fixed and do not change during the calculations. Since
the linear coefficients change. during the flight, a new program LINEAR was
written to compute the values of PZl for points from 19 to 51.

All data in the subroutines DRAGT and ATMOS have been converted
from floating numbers (full word) to half word integers. This procedure
reduces by about half the size of these two programs.

Comparative results between the 1108 and Interdata ROBIN programs
are included for benchmark data taken from an FPS-16 radar track of a
sphere. This data is contained ona unilog tape library locator number

¥388 at White Sands Missile Range.

*For a detailed description see references 1 and 2.




I. DESCRIPTION OF PROGRAMS

This section discusses each subroutine and program used by the
Interdata system and the UNIVAC 1108 system. Due to the different
requirements of the systems some routines are different. The following

notation will be observed for all routines:

* Denotes calling argument for the Interdata program
**%* This program is not used by the Interdata system

**% This program is not used by the 1108 system.

A. ROBIN Program
ATMOS (HI,T,RHOO)
This program is sent an altitude, HI, (meters) and
returns Temperature, T, (degree Kelvin) and density, RHOO.
These returned data are found by interpolating into

data tables corresponding to the 1976 standard atmosphere.

CONTROL (GS,N2MID,KSW2,KSW,IPGE,TY)
Subroutine used to control the calculation of the

theoretical trajectory and bias correction values.

CORRS (N,A,M,B,C2,IS)
Subroutine that calculates a correlation value
based on the filter coefficients. This constant is used

by the subroutine DEV to compute the RMS noise error.




DECALT (JCNT,$,$) - (JCNT,IFLAGl)*

Subroutine reads radar data until there are 5 con~
secutive decreasing altitudes then selects the next data
point corresponding to an even second of time as the initial

trajectory point.

DEV (VRHO, VWX, VWY, VP,RHOO0O)
Subroutine that calculates the RMS error associated

with the winds, pressures, and densities.

DRAGT (CD,AMC,RE,IY,IPGE,$) ~ (CD,AMC,RE,IFLAG)*

This subroutine is sent a Mach number (AMC), a Reynolds
number (RE), from these data a three dimensional table
look-~up is performed to find the corresponding coefficient

of drag (CD).

DRIVE#**
Main program used to read unilog tape and writes this

data to unit 14 via calls to RTDATA.

DRVT (K,TEMP,RE,AMC,CD,DENTT,HI,LLL)

Subroutine calculates Reynolds number and Mach number
based on velocity calculations and temperature and density
data from subroutine ATMOS. The drag coefficient is then

obtained from subroutine DRAGT.

FITON -
Subroutine called by ROBIN and TROBIN to calculate

smoothed velocity points by fitting a Legendre polynomial

to the raw positional points. Acceleration fits are done
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in ROBIN and TROBIN themselves. FITON2 is an entry point

i
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within FITON and is used when the number of points for X and ;

: Bgahine .

Y smoothing is less than the number of points for Z smoothing.

INTER (INTERP,Z22,Z3,1Y,IPGE,STALT)
Subroutine that interpolates the one second data
calculated by ROBIN for altitude increments of either 200

meters (INTERP # 2) or 1000 meters (INTERP = 2).

LEGNDR (NPTS,MPWR,CF,CFSQ,CF1,CF2,NDER)**

Subroutine called by SINGLE to calculate Legendre

polynui {al filter coefficients for degrees up to 10 and

up to 100 points. For both the January 78 and September

79 ROBIN programs, the cubic coefficients PXY1(51), PXY2(35)

and PZ2(21) are fixed. Since these values never change .

they are stored as data statements in the Interdata program.

s
o

j Since the linear coefficients PZ1 do change they are

: calculated by subroutine LINEAR in the Interdata program.

This approach saves 32,000 bytes of storage.

< LINEAR (NPTS)*#*#

Subroutine only used by the Interdata program to

calculate the linear filter coefficients PZ1l. See descrip-

tion under LEGNDR.

READPT (IX, ICNT,T,S1,52,53,5,5) %%

4
H
{

Subroutine that returns a single data point of T,X,Y .

and Z at one tenth second intervals. Program reads data

H from an array generated by subroutine READI.




READ1 (1X,D,N,JSTAT)**
Subroutine Reads edited X,Y,Z and T data from unit 15

into a 24 point array.

REAVG (ICNT,$,$) - (ICNT,IFLAG3)*

This subroutine obtains 5 one tenth second data points
from READPT and returns the average to the calling program.
This program in the Interdata system replaces subroutine

READPT and READI.

REAVGT ($) - (IFLAG4)*

Subroutine reads the theoretical trajectory data from
unit 3 and returns a five point average. For the Interdata
program the theoretical data is obtained by a call to sub-

routine THEOT.

ROBIN

Main program controls all subroutines to obtain total
ROBIN output. Specific task is to calculate from actual
pesitional radar data, winds, temperature, pressure and
density and then add bias correction terms from theoretical

trajectory to produce final data output.

RTDATA**
Subroutine reads one data point from the data buffer
produced by reading a unilog tape. The actual read is per-

formed by 1108 library subroutine TAPIO.

SINGLE (IDEG1,NPTFT1,CP1,CV1,CAl)**

Subroutine normalizes the filter coefficients generated

by subroutine LEGNDR.
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SLIDE (IB,ICNT,$,3) - (IB,ICNT,IFLAGS)*

Subroutine shifts the data in the raw data array
by one second. That is two data points (oldest time)
are shifted out the top and two new data points (most

recent time) are shifted into the bottom. New data is

obtained from REAVG.

SLIDET (IB,$) - (IB,IFLAGS)*%*

Subroutine shifts the data in the theoretical raw
data array by one second. Two data points are shifted out
the top and new data points are shifted into the bottom.

New theoretical data is obtained from REAVGT.

TAB (ESALT,IY)

Subroutine prints a table of amplitude ratios for

both density and wind.

TABLE*#*

Subroutine reaas from unit 7 the biascs generated by
the theoretical trajectory and stores these bias terms
in a bias array. In the Interdata program the bias terms
are placed directly into the bias array as they are

calculated by TROBIN.
THEOT

Subroutine calculates a theoretical trajectory hased on
the starting point apogee of position, velocity and sccel-

eration and falling of the sphere thru the standard atmosphere

with zero winds. The differences between the winds, temper-

10
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atures, etc. found by TROBIN, based on the theoretical

trajectory, and data from the standard atmosphere tables
produce the bias correction terms. The program for the

1108 system writes the trajectory data to unit 3. The
program for the Interdata system returns the next calculated

point to the calling program.

TIFALL (HI,TFT,IFT,ZVM,HI2,COLAPS,IPGE,IY)
Subroutine makes an inflation check of a sphere based

on the time of fall thru the various layers.

TIFAL2 (HI,TFT,IFT,ZVM,HIZ,COLAPS,IPGE,IY)
This subroutine makes the same check as in TIFALL

except for a sphere of density .115 or .165.

TROBIN (GS,NZMID,KSWZ,KSW,IPGE,IY)

Subroutine uses theoretical trajectory data to compute
density, temperature, winds, etc. For the 1108 system,
trajectory data is 'read from unit 3 and the results written
to unit 7. For the Interdata system, the data is obtained
by successive calls to THEOT and the resulting calculations from

TROBIN are put directly into the bias arrays.

WANGLE (THETA,WE,WN)
Subroutine uses east wind (WE), and wind (WN) components

and returns polar north direction (THETA).

B. Data Editing Program

The subroutines and programs described here are not

incorporated into the Interdata program because they woild

11
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need to be changed to accommodate data produced by sphere
track from a modified Nike Hercules radar. Since the radar
has not been modified to track a sphere, nothing has been
done to the editing programs except to better document

their purpose.

PMR
Main program coples the data tape onto a temporary
file and in the process edits out some systematic dropouts.

Also prints a list of the data at l-second intervals.

AP
Main program calls the editing routines via subroutine

MAIN and then calls the main data reduction program ROBIN.

MAIN
Subroutine reads the variables IDCHECK and TSTART,
writes them on the oucput and then calls subroutine MDECK

to perform the editing.

MDECK

Subroutine edits data points by discarding those
points which do not meet the tolerance requirements. Data
thus rejected is replaced by interpolating between good data

points.

READST (NT)
Subroutine searches for the first record label on unit

NT. Resultant parameters for the record are written to unit 6.
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READTT (NT,TI,SI1,S2,53,NA,NCT,NFl,%, %)
Entry point within READST. Reads data from unit 14
until a data point with start time is encountered. Consecutive

data points are returned to calling program.

WRTAPE (NA,HT1,HS1,HS2,HS3,M)
Subroutine writes edited data for input to the ROBIN
program to unit 15. The individual points are packed into

a 96-word record before being written to unit 15.




II. COMPARISON UF INTERDATA AND UNIVAC OUTPJTS

The wind outputs from the Interdata and UNIVAC systems for the bench-
mark data is compared in Figure 1. This Figure is a graph of the east-
west and north-south wind components at l-kilometer intervals beginning
at 98 km and ending at 36 km. Visual comparison of the data shows that
the maximum error is 1 m/s in the N-S wind and no difference for the
E-W wind.

The pressure, temperature, and density outputs were not compared
graphically because ¢’ the large dynamic changes that occur in these
variables. However, Table 1 contains the actual pressure, temperature
and density that was calculated by the two systems at the altitudes
indicated.

In comparing pressure, the maximum percentage error was 0.127%
which occurred at 81 km. This percentage error is calculated by use of
the following equation:

- (ABS(PUNIVAC - PINTERDATA)) x 100
PINTERDATA

percentage error

The nominal error for pressure data calculated for altitudes less than 76 k
is less than .06%.

The maximum error in temperature is 1 degree. This l-degree
error occurs because only whole numbers are printed on the output.
Internally the error would be approximately the same as for the pressure
data. The maximum density percentage error is 0.33% which occurred at
91 km. The nominal error for density data for altitudes less than
83 km is less than .06%.

In all cases the maximum error from Table 1l is due to the fact

that output printed did not contain enough significant digits, Using

14
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Table 1. Pressure, Temperature and Density Comparison of UNIVAC and
Interdata Outputs Utilizing Benchmark Input Data.
Altitude Pressure (MB) Temperature (Deg K) Density (G/HJ)
(T'9)
Interdata UNIVAC Interdata UNIVAC Interdata UNIVAC
98 .00038  .0003¢t 184 184 .00072 .00072
97 .00046 . 00046 176 176 . 00091 .00091
96 .00056  .00056 170 171 .00114  .00114
95 .00068  .00069 165 166 .00144  .00144
94 . 00084 . 00084 163 164 .00179 .00179
93 .00103  .00103 164 165 .00218  .00218
92 .00126  .00126 170 171 .00257 .00256
91 .00152  .00152 178 178 .00297 .00296
90 .00182 .00182 186 186 .00340  ,00339
9 .00216  .00216 192 193 .00390  .00389
88 .00255  .00255 197 198 .00450 00449
g7 . 00302 .00: 02 201 201 .00523  .00522
86 .00356  .00356 202 202 .00613  .00613
ty L00421 . 00421 202 202 .00725  .00724
84 .00497  .00497 199 199 .00867  .00866
83 .00588  .00588 198 198 .01033  .01033
82 . 00697 .0U696 195 196 .01238  .01238
81 .00827 .00826 192 192 .01496  .01496
80 . 00984 .00983 189 189 .01806 .01806
79 .01172 .01.71 188 188 .02162  .02162
78 .01396  .01395 139 189 .02571  .02571
77 .01662 N1661 190 190 .03039 .03039
76 .01976  .01976 192 192 .03579  .03579
75 .02347 L0234 i95 194 .04193  .04194
74 .02782  .02781 198 198 . 04887 .04888
73 .03289  .03290 202 202 .05662  .05664
72 .03874 L03874 206 205 .06549  .06553
71 .04549  .04549 210 210 .07517 .07524
70 .05321 .05323 215 215 .08583  .08594
v .06199  .06202 220 220 .09776  .09889
68 ,07202  .07206 225 225 .11130 .11135
67 .08345  .08350 229 229 .12678  .12675
66 .09629  .09630 239 239 .14030  .14014
65 .11062  .11065 241 241 .15944 15943
64 .12697 .12702 242 242 .18228  .18224
63 .14573  .14574 245 245 .20676  .20672
62 .16677 .16679 250 250 .23183 .23174
61 .19047  .19048 254 254 .26049  .26045
60 .21634  .21675 254 255 .29480  .29507
59 .24526  .24510 259 259 .32907 .32891
58 .27898  .27881 261 261 .37222  .37204
16
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Table 1. Pressure, Temperature and Density Comparison of UNIVAC and

Interdata Outputs Utilizing Benchmark Input Data (Continued).

Altitude Pressure (MB) Temperature (Deg K) Density (G/M3)
(km)
. Interdata UNIVAC Interdata UNIVAC Interdats  UNIVAC
57 .31647 .31628 . 269 269 .40968 . 40950
56 .35816  .35795 269 269 .46217 .46191
. 55 .40574 .40550 267 267 .52765 .52736
54 46019 .45992 263 263 . 60848 .60816
53 .52233 .52203 262 264 .68707 .68666
52 .59285 .59253 265 265 .77830 L17794
51 .67338 .67301 263 263 .89124 .89088
50 .76436 .76394 262 262 1.01524 1.01472
E 45 1.44703 1.44631 263 263 1.91085 1.90950
% 40 2.78673 2.78544 248 248 3,.90425 3.90476
35 5.52564 5.52335 235 235 8.17073 8.16482
30 11.40067 11.39648 226 226 17.53932 17.51721
25.140 28.56268 25.56044 140 140 70.91200 70.90540
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data where 5 (32 bit floating point accuracy) or more digits are printed,
the error was less than .06%. Thus, the internal error is less than .06%
in all cases.

The total execution time for calculating and printing the total
output was 26 minutes. Part of the total output is included from the

initial height to an altitude of 50 km.
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III. CONCLUSION

The conversion of the ROBIN program from the UNIVAC 1108 system to
the Interdata 7/32 system has been accomplished. The resultant outputs
agree to within 1 m/s on winds and .06% on pressure, temperature and
density.

The coefficients for Legendre polynomial smoothing can be stored
in a data table, thus, saving 32,000 bytes of storage. However, in
storing the coefficients in a data table, there must be 4 corrections
made in the FORTRAN source code.

The code changes must be made in ROBIN and TROBIN as indicated below.

ROBIN
Line 209 NEND = N2ST + NZ2
Change to NEND = N2ST + Nz2 - 1
Line 216 NEND = NXY2 + N2ST
Change to NEND = NXY2 + N2ST - 1
TROBIN
Line 37 NEND = N2ST + N2z2
Change to NEND = N2ST + NZ2 - 1
Line 44 NEND = NXY2 + N2ST
Change to NEND = NXY2 + N25T -1

Without these changes one non-existent data point is smoothed by
a non-existent coefficient. 1In the present UNIVAC program the non-
existent coefficient is set to zero, thus the added smoothed point
value is zero and does not change the filtered output. By storing the
filter coefficients in a table, the non-existent coefficient is not zero

and a large error occurs in the filtered output.
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The same smoothing is done in FITON but the correct code exists as

indicated.

FITON
Line 16 NEND = NZ1 + N1ST - 1

Line 28 NEND = NXY1 + NIST - 1

The program will yield accurate results on the Interdata system.
When data from the Nike radar is obtained, further programs would be

required to edit the raw data before running the program.
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IV. FLOWCHARTS

UNIVAC 1108 GENERAL DATA FLOW

READ FROM UNIT 15

COMPUTE THEORETICAL
TRAJECTORY DATA POINT

STORE ON UNIT 3
THEORETICAL
TRAJECTORY
DATA POINT

READ FROM UNIT 3
THEORETICAL
TRAJECTORY
DATA POINT

COMPUTE THEORETLCAL
WINDS, TEMPERATURE,
AND m-:vsm DATA

STORE ON UVIT 7
THEORETICAL WINDS,
TEMPERATURE, AND
DENSITY DATA

31
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UNIVAC 1108 GENERAL DATA FLOW

PR SN

READ FRUM UNIT 7

THEORETICAL WINDS,
TEMPERATURE, AND
DENSITY DATA

COMPUTE BIAS VALUES
FROM THE STANDARD
ATHOSPHERE AND
STORE THEM IN THE
BIAS ARRAYS

—

READ FRO{l LLLT 15
X, Y, Z, and T

§ WRITE ON QUTPUT
WINDS, TEMPERATURE,
AND DENSITY DATA

v _

CALCULATE WINDS,
TEMPERATURE, AND
DENSITY AND
SUBTRACT THE BIAS

IS ALL
THE DATA
PROCESSED?
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INTERDATA 7-32 GENERAL DATA FLOW

Py TR T

\/
READ FROM UNIT 1
X, ¥, Z, AND T

R e e
-

COMPUTE THE THEORETICAL TRAJECTORY
POINTS FOR THE FILTER ARRAY

USE THE FILTERED THEORETICAL
DATA TO CALCULATE THE
THEORETICAL WINDS, TEMPERATURE,
AND DENSITY

B!

USING THE THEORETICAL DATA,
' COMPUTE THE BIAS VALUES FROM THE
d STANDARD ATMOSPHERE AND

STORE THEM IN THE BIAS ARRAY

wumiwm)n».- RIS RREOPT S

iy



INTCRDATA 7-32 GENERAL DATA FLOW

g 4
g ;
]

pu
8
'. READ FROM UNIT 1
X, 1, ZAND T
i

~ CALCULATE WINDS,

z TLAPERATURE, AND

r DENSITY AND
SUETRACT THE BIAS

7 _

WRITE ON OUTPUT ]
WINDS, TEMPERATURE,
AND DENSITY DATA

1S ALL
THE DATA
PROCESSED”
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FLOWCHART FOR MAIN PROGRAM ROBIN - 1.1

\/

READ THE LIMITS
FROM UNIT 5

CALL SINGLE AND
GET LEGENDRE
COEFFICIENTS

ESTABLISH MIDPOINTS

\
INITIALLZE VALUES AND
F ARRAYS

READ UNIT 5 TO
GET BALLOON DATA
AND INPUT/OUTPUT
UNITS USED

COMPUTE AND
ET_CONSTANTS

THAT WE HAVE RECEIVED

WRITE ALL INFORMATION ;

FROM UNIT 5

READ IDD AND COMPARE
WITH ID IF THEY ARE

NOT EQUAL, STOP. IF
THEY ARE, CONTINUE

ESTABLISH cossmxrsj
AND SET VARIABLES

CALCULATE CONVERS1
FACTORS

SET IPGE = 6 AND
ON

CALL CORRS TWICE
AND RETURN WITH
CORRECTION FACTOR

ADD CONVERSION

FACTOR AND CORRECTION
FACTORS

\/

®
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FLOSCHART ¥FOR MAIN PRusRaM RuLll - 1.2

\/

INITIALIZE ALL TIME-
OF-FALL TEST VALUES

TO _ZERO

DETERMINE WHICH
MASS BALLOON IS
USED OR IF

THE BALLOON IS
NOT RO3BIN

[carL pEcavs, RETURNS) _
ThiR RETURY

WHLEN 5 DECREASING
ALTITUDES ARE FOUND o,

-
s =g
SECOND RETURN
7
|
\/
L
1.2
4L

{ SET ICuT =

B
V4
PR —
CALL REAVG AND  f———— SECOND RETURN
@

GET 51 VALUES FOR
TIMNE, X,Y, AND Z'SJ

—_—

THIRD RETURN

SET KSWZ = 1 AND
KSW = 1

IF IFLAGB = 0, CALL
CONTRL AND START
THE THEORETICAL
CALCULATIULS. IF
IFLAGE # 0, THEN

2 AND SCT

CALL FITCN AND
SLIDE TO RECEIVE
THE SHOOTLING

POLYNOMINLS

- SECOND RETURY

“HIRD RETURN v, 7

CALCULATE
ACCELERATIONS, AND
MIDPOINT VELOCITIES
AND COORDINATES, AND
A NEW ALTITUDE

THROUGH A StRIES OF

I[F STATEMENTS, MIDPOIST
TIME IS EQUATED TO

TIME OF FALL TESTS.

V4

36




FLONCHART FOR MAIN PROGRAM ROBIN - 1.3

Y,

CALL EITHER TIFALL
OR TIFAL2 DEPENDING
ON WHAT MASS OF
BALLOON L[S USED

IF U1 IS GREATER
THAN THE ALTITUDE
BIAS COMPUTED

BY THE THEORETICAL
SUBROUTINES

NO

\/
CALCULATE THE
CORIOLIS ACCELERATION

NO

YES

IF ISW = 1

YES

CALL ATMOS. COMPUTE
REYNOLD'S AND MACH
NUMBER AND CALL

SECOND RETURN DRAGT TO GET A

COEFFICIENT OF DRAG

.

Y

COMPUTE DENSITY
GRADIENT AND IF

LT EXCEEDSA NOMINAL

VALUE COMPUTE

IF IT HAS COLLAPSED

\
RECOMPUTE MACH
AND REYNOLDS NUMBERS
AND CALL DRAGT AND

SECOND RETURN SET ICD =_1

GO 1NTO A LOOP
INVOLVING NPRT
CHANGING DENSITY ALD
DRAG UNTIL CURRENT
DENSITY MINUS PREVIOUS
DENSITY DIVIDED BY
CURRENT DENSITY IS
LESS THAN 1/300th

\/
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FLOWCHART FOR MALN PRUGRAM ROBIN - 1.4

INITIALIZE BIAS
VALUES TO ZFRO

IF ALTITUDE IS
LESS THAN 60 XM

COMPUTZ RATLNS
DEPENUING ON MACH
NUMZER AND BIAS
MACH NUMBER

COMPUTE TIME,
DENSITY, AND WIND
BIAS INCREMENTS

COMPUTE TIME,
DENSITY, AND WIND
CORRECTION FACTCRS,
COMPUTE WIND AND
CALL WANGL WHICH
RETURNS A DIRECTION

{coMPUTE VELGCITIES )

CALCUIATE TIME AND
SHIFT VALULS OF
ALTITUDE, REYNOLD'S
NUMBER, AND 'MESSURE
TO PREVIOUS VALUE
STORAGE

IF INTERP = 2
CALL INTER FOR
INTERPOLATED DATA
AND 1000 METER
PRINTOUT. IF NOT,
CONTTINUE

LF IPGE [.E3S THAN
56, CONTILUE. IF
NOT SET IPGE

38




FLOWCHART FOR MALN PRUGRAM ROBLN - 1.5

YES

IF HI GREATER
THAN BIASHI(1)

YES . IF INTERP = 0, WRITE
ALT,T,RHO,MGS,PIMB,
WE, WN ON UNIT 10
IF NOT, CONTINUE

\/

) (SET 1sW = 2)
\/

WRITE TIME \/
(HR,MIi, SEC)

ALTITUDE z2, 23

YES

&y NO

INCREMENT IPGE
AND WRITE COMPUTED
DATA

INCREMENT ICD

IF ICD IS LESS THAN

OR EQUAL TO 5, CONTINUE
IF NOT, SET ICD = 1 AND
ISW = 1

SHIFT MIDPOINT
POSITIONS AND VELOCITIES

ONE _PLACE TO THE RIGHT

CALL FITON aNDh o poon
SLIDE TO GET OND RETURN

NEW VALUES

THIRD RETURN ']
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FLOWCHART FOR MALN PRUGRAN ROBIN - 1.6

17 2 VELOCITY A NO

IF HI LESS THAN 60 KM
AND TIME AT MIDPOINT
IS GREATER THAN

TIME OF FALL TEST 6
PLUS 50 SECO:DS

MIOPOINT # 2VC

AND CALL CORRS FOR NEW CORRECTIO!
FACTORS

YES [TECALCULATE CONVERSION FACTORS

)

CHANGE LIMITS
AND RECALL
SINGLE

G
1.2/

DETERMINE WHAT
ALTITUDE BALLOON

1S AT AND WHICH TIFT
TO SEND TO TIFALL

=Y

\/
READ IDD

WRITE "NORMAL END
OF ROBIN"

WRITE ON UNIT 10
ALT, TIME, DENSITY,
PRESSURE WINDS, AND
COLLAPSF _ALTITUDE

REWIKD UNLIT 10
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§ FLOWCHART FOR SUBROUTINE ATMOS - 2.1

FIND TABLE
INDEX FOR
HEIGHT

FROM INDEX VALUE,
INTERPOLATE VALUES

IN STANDARD ATHOSPHERE
TABLES, TO GET
TEMPERATURE AND
DENSITY FOR HEIGHT

\/

2 x pan 1S i
m =

v

-
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Pt 5 e
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FLOWCHART FOR SUBROUTINE BLKDAT - 3.1

DATA TABLES

FOR ALL COMMON
DATA VARIABLES

T T oy e o S e s e — — ey
~Spp e o el i e




FLOWCHART FOR SUBRUUTINE CONTROL - .l

\/

SET POSITION EQUAL
TO NZ1 MIDPOINT FOR
X,Y, AND Z

|

\"4
FIND LINEAR LEGENDRE
VELOCITIES USING PZ1

Y

DEFINE CONSTANTS

(GSRG, AM, RAD, CZB, SZB, OMEGA,
CPH, SPH, CPHSZB, CPHCZB)

AND INITIALIZE WX AND W2Z

EQUAL TO ZERO

CALL THEOT AND RETURN
WITH X,Y,Z, AND T ON
AL)

UNIT 3 (ALL THEORETIC.

SET COMSAV (1) EQUAL TO GAR(I)
FOR 1=1,1010

CALL TROBIN AND RETURN

WITH THE DENSITY, TEMP, WINDS
PRESSURE, ETC. FOR THE THEORETICAL
TRAJECTORY COMPUTER BY THEOT. 3
PUT ON ¥NIT 7

CALL TABLE WHICH TAKES THE
ABOVE DATA ON UNIT 7 AND
COMPUTES THE BIASES TO

BE USED IN THE ACTUAL DESCENT

SET GAR(I) EQUAL TO COMSAV(I)
FOR 1=1,1010

\/

p———
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FLOWCHART FOR SUBRUUTINE CORRS - .1

AV

ESTABLISH DENOMINATOR
TERM D

D = iglk(zﬂi

|

Y

DO LOOP STARTING POINT
J=1, M AND K=1, M

YES

J EQUALS K

ESTABLISH IR AS THE INTEGER
4 ABSOLUTE VALUE OF (IS*(J-K))
SINCE IS ALWAYS Equals 2,
IR EQUALS THE INTEGER A3SOLUTE
VALUE TO TWICE THE DIFFERENCE.
ALSO ESTABLISH THAT Ly 1S
N MINGS IR

IN IS LESS THAN OR
EQUAL TO ZERO

CALCULATE RMSR USING THE

TIME FORMULA RMSR= ZA(I)A(I+IR)
FOR I=1,IN AND THEN

DIVIDE 8Y D

[CALCULATE c2 = iB(J)B(K)*RMSRJ

END DO LOOP

\/
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FLUWCHART FUR 5LUROUTLNE DECALL - 0.1

\/
[EETABLISH R = 6]71229.315]
AND ALT = -R

[A;LL READPT WHICH RETURNS RETURN 2
AN X, Y, Z, AND TIME POINT RETURN 3

CHANGE X, Y. AND 7 COORDINATES \
ROM_METTRS TO FEET J

D>

NECATIVE
ZERO

SET ICNT EQUAL TO ZERO
AND SET ALT
EQUAL TO ALT 1

CALCULATE ALTITUDE, ALT1,
AND SUBTRACT FROM ALT

POSITIVE

POSITIVE

INCREMENT ICNT
AND SUBTRACT
FROM 5

SET ALT EQUAL
TO ALT 1

NEGATIVE
ZERO

CALL READPT AND GET N RETURN 2
X,¥,2, AND TIME RETURN 3

POSITIVE

NEGATIVE
ZERO

45
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FLOWCHART FUR SUBROLTISE buv - 7.1

START

v, .\
{COMPUTE POSITIONAL
lCHANGES

COMPUTE DENSITY
AND GRAVITATIONAL
CHANGES

COMPUTE WIND
CHANGES

46
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FLUWCHART FOR SUBRUUTINE DRAGT - 8.1

Is
REYNOLDS
NUMBER

BOUNDED?

PRINT NO DRAG
COEFFICIENT

DO TWO DIMERSIONAL
INTERPOLATION TO
FIND DRAG COEFFICIENT

\/

it




FLOWCHART FOR MAIN PROCRAM DRIVE - 9.1

READ DATA FROM
FIELD TAPE

CONVERT DATA TO
RANGE AZIMUTH
AND CLEVATIOU

CALCULATE CURVED
EARTH X,Y, AND
Z COORDINATES

WRITE X,Y,Z,
AND TIME TO
TAPE UNIT 14

48
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FLOWLHART FUR SUBROULLNE DRVIE - 10.1

\z
CALCULATE ALTITUDE, H, GIVEN
FROM THEOT AND ALSO
COMPUTE THE VARIABLES
TO BE USED IN CALCULATING
THE DENSITY

YES

TAKE PREVIOUS

DRAGS AND
MODIFY

IF K EQUAL 2

PLACE HI BETWEEN
ALT(L) AMD ALT(L-1)

CALCULATE VELOCITY,
DENSITY, TEMPERATURE,
REYNOLDS NUMBER, AND
MACH NUMBER FROM

THE THEORETICAL

DATA GIVEN BY

THEOT

CALL DKAGT AND
WRITE HI

AND CALCULATE
A DRAG

49




FLOWCHART FOR SUBROUTINE FITON - 1l.1

g

\/
INITIALIZE VARIABLEﬂ
TO _ZERO

CALCULATE SMCOTHING
VELOCITIES, 3 CUBIC AND
ONE SET OF

LINEAR VELUCITIES

ESTABLISH MIDPOINT
VALLES AND SMOOTHING
VARIABLES

\/
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FLOWCHART FOR SUBROLIINE INTER 12.1

\/
CHOOSE INCREMENTS OF
EITHER 200 TO 1000
METERS IF INTERP
EQUALS 1 OR 2
3 RESPECTIVELY

NO AF uI 1S GREATER

THAN STALT

1 NEGATIVE
ZERO POSITIVE

é W

CHANGE ALTITUDE TO
EVEN 200 or 1000
METER ALTITUDES

i ot

NEGATIVE

IF INTALT MINUS
THE INTEGRAL VALUE OF HI

ZERQ
POSITIVE

Av4
INTERPOLATE NEW VALUES
OF SAl to S5Al19
USING DELALT
JUST ESTABLISHED

BRSSO S,

NO

SET IPGE = 3 AND
WRITE TITLE BLOCK
ON NEW PAGE

WRITE DATA

INCREMENT IPGE
DECREMENT INTALT

ERPPESE




FLOWCHART FOR SUBROUTINE LEGNDR - 13.1

\Y

COMPUTE COEFFICIENTS
FOR ORDER (10 MAX)
AND NUMBER (100 MAX)

:

COMPUTE COEFFICILENTS
\ FOR VELOCITY (FIRST
E DERIVATIVE) CALCULATIONS

}

COMPUTE COEFFICIENTS
FOR ACCELERATLION (SECOND
DERIVATIVE) CALCULATIONS

RETURN
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FLUWCHART FUR SUBRGUTLINE READPYT - 15.1

\/
NO

\/

CALL READ1 READS

THE DEVICE WITH ROBIN
INPUT DATA ON IT
I=1,96

SET I = 4(LCNT-1) + 1
ESTABLISH $1,52,53,T
IN TERMS OF D

v

INCREMENT ICNT

53

\/

RETURN 8

\/
RETURN 7
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FLOWCHART FOR SUBROUTINE READL - l6.1
»
]
READ DATA FROM i
TAPE
i
A .
] {
!

—




FLOWCHART FOR SUBROUTINE REAVG - 17.1

\/
INITIALIZE VARIABLES
TO ZERO

CALL READPT FIVE
TIMES AND SUM X'S, N RETU'RN 2
Y's, z's, AND T'S RETURN 3

DIVIDE TIME BY 5,
X,Y, AND Z BY 16.404

v

\/

ET T vy




FLOWCHART FOR SUBROUTINE REAVGT - 18.1

\/
VARIABLES
TO ZERO
READ UNIT 3 FOR :
5 VALUES OF T,X,Y,Z i
AND SUM THE X'S. Y's, / P\ RETURN L ;

2'S, AND THE T'S.

DIVIDE THE SUMMATIONS)
\BY 5 TO GET AVERAGES .
i
\/ 3
3 g? a
4
g |
. . ¥
i
t |
1
4
r
i
) 4

i
: 56
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FLOWCHART FUR SUBROUTINE RTDATA - l4.1
i
|
|
!
4
& ;
READ FIELD TAPE
RECORD ]
YES ]
\/
1EQF=1
\/
GET SR IN FEET, RETURN
AZ IN RADIANS,
AND EL IN RADIANS
COMPUTE CURVED EARTH
.. ALTITUDE AND X AND Y
COMPONENTS
. . Y, 4
g RETURN
4 4
- ‘~
{ |
N
&
|
'y
»
¥
b )
‘ .
!
i
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FLOWCHART FOR SUBROUTINE SINGLE -~ 19.1

\/

CALL LEGNDR TO

GET POLYNOMIAL
COEFFICIENTS FOR
DEGREE (10 MAX)

AND NUMBER (100 MAX)

(NORMALIZE COEFFICIENTS)

Y 4

(reron) |
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FLOWCHART FOR SUBROUTINE SLIDE - 20.1

\/

SHIFT ALL VALUES
z PLACES, TIME, X,
Y, AND Z

CALL REAVG TO
GET 2 NEW
VALUES

59




FLOWCHART FOR SUBROUTINE SLIDLI - 21.1

k-

3]

b J

) MOVE THEORETICAL

DATA IN ARRAY BY
ONE POINT
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! . FLOWCHART FOR SUBROUTINE TAB - 22.1

q START
ﬁ WRITE MAIN HEADING
: FOR AMPLITUDE RATIO

PRINT DATA FROM
TABLES FOR THIS
ALTITUDE

PRINT DATA FROM
TABLES FOR THIS
ALTITUDE

\/
PRINT DATA FROM
TABLES FOR THIS
ALTITUDE

\/
RINT DATA FROM

P
TABLES FOR THI
YES ALTITUDE

\
PRINT DATA FROM TABLES
FOR THIS ALTITUDE




FLUKCHART FOR SUDRUUTINE TABLE - 23.1

I‘XITIALI J AXD ‘

'

AV4
READ UNLT 7 TO GET
HI,AMC,WX,WY,RHO, T

N
DECREMENT 1
UNTIL ALT(I) < HI

v
tcowrurs CORREUTLCNS

FOR THEORETICAL TEMPERATURE
AND DENSITY

COMPUTE o BLASES
INCREMENT J

62
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FLOWCHART FOR SUBROUTINE TeOT - 4.1

Av4
rIlelALLZE VALUES TO
ZERU ARD SET TIME
INCREMENTS TO .1 SEC

S

i 3
ESTABLISH A POSITION AXND

CALL DRVT WHICH DETERMINES

1F A DRAG VALUE 18 GIVEN

BY CALLING DRAGT

tNUHERICALLY INTEGRATE TO
\GET A NEW POSITILON

RESET VALUES

INCREMENT TLME BY .1 SEC PZ.D%,PY,QX, QY
AND WRITE TIME, X(1),Y(1),Z(1) AND Q7 TO ZERO

\ON UNIT 3

v

OMPUTE A THEORETICAL
ALTITUDE, TALT

[

YES

1F
TALT IS GREATER THAN
55000 1

47NC
SET T =-999.9 AND
WRITE T, X(1),Y(1), Z(1)
ON UNIT 3 THEN

END OF FILE

\/




FLOWCHART FOR SUBROUTINE TLFALL - 25.1

Tifall is dependent on IFT as to where in the subroutine it will

return to. The first statement is a computed GO TO statement with

eleven possible choices.

If IFT = 1, recturn immediately.

IFT = 2

O
IF Zvd(2) IS LESS

THAN ZVM(L) ~

e

IF HI IS
GREATER THAN

~ OR EQUAL TO ///,/’ S
77900 METERS

YES

IF ZVM(l) 1S
GREATER THAN OR
EQUAL TO - 200 \/

SET LFT = 5 AND
JFT = 1, WRITE
YAPOGEE NOT
KNOWN'' AND
INCREMENT

IPGE




L - L

FLOWCHART FOR SUBROUTINE TIFALL - 25.2

IFT = 3 IFT = 4

IF ZVM(2) ISN\_YES
GREATER THAN
OR EQUAL TO

ZVM(1)

RETURN

IF ZvM IS LESS
THAN OR EQUAL TO
200 METERS

NO

SET IFT = 5
AND JFT = 1
WRITE "APOGEE
NOT KNOW" AND
INCREMENT IPGE

SET IFT = 5
AND CALCULATE
ALTITUDES TO BE
USED TO WRITE
APOGEE

RETURN

ADD 3
TO IPGE AND
SET IFT = 6

65




FLOWCHART FOR SUBROUTINE TIFALL - 25.3

IFT = 5

IF ATFT 15 YES
LESS THAN OR
EQUAL TO ZERQ

SET JFT EQUAL
TO CURRENT JFT
PLUS ONE

IF TFT, TIME OF
FALL TESTS, IS
BETWEEN 2 NUMBERS
DIFFERENT FOR EACH
JFT

YES

WRITE "BALLOON STILL
INFLATED AT," SOME
PRESET KILOMETER
ALTITUDE, ALSQ
INCREMENT IPGE

RETURN

: WRITE "COLLAPSE BETWEEN'
) 5 KM INCREMENTS OF ALT.

SET CoLAPS = THE
LOWER OF THE TWO
ALTITUDES ABOVE
(IN METERS)




FLOWCHART FOR SUBROUTINE TIFALL - 25.4

IFT = 6

SAME AS IFT = 5

BUT INSTEAD OF
SETTING JFT,

TTEST IS SET
ACCORDING TO
ALTITUDE PARAMETERS

TTEST IS THEN
USED AS A MIDPOINT
FOR THE TIME OF

FALL TESTS

!

THE REMAINDER OF
IFT = 6 IS STRUCTURED

LIKE IFT = 5

\V

1FT = 7, IFT

= 8, AND IFT = 10 ARE
SIMILAR TO IFT =

5.

IET = 9 AND IFT = 11 ARE STRUCTURED
THE SAME AS IFT = 3, BUT THEY
HAVE NUMERICAL DIFFERENCES
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FLOWCHART FOR SUBROUTINE TIFALZ - 26.1

\/
SAME AS FOR TIFALL
(EXCEPT USE .165nm SPHERE)

\/
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3
-

FLOWCHART FOR SUBROUTINE TROBIN - 27.1

START

\/
(INITIALIZE Isw, ICo,
W21, and NPRT

[ CALL REAVGT AND
GET 51 VALUES FOR
Z.

| TIME, X, Y, AND

[CALL FITON AND
SLIDET TO GET
SMOOTHING FACTOR
FOR ALL DATA POINTS
|51 TIMES

CALCULATE 4
ACCELERATIONS

CALCULATE VELOCITIES
AND POSITIONS AND
ALTITUDE

l

YES

IF Z ACCELERATION IS
LESS THAN - 8 METERS
PER SECOND?

COMPUTE THE CORIOLIS
ACCELERATIONS

NO
TF ISW = 1
YES REARRANGE
CALL ATMOS, COMPUTE DRAG COEF,

REYNOLD'S NUMBER, AND
MACH NUMBER AND

CALL DRAGT WHICH
RETURNS THE

DRAG COEFFICIENT

\/
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FLOWCHART FOR SUBROLTINE TROBIN - 27.2

COMPUTE VELOCLTY
AND DENSITY

RECOMPUTE MACH
NUMBER AND REYNOLDS
NUMBER AND CALL
DRAGT aND SET

ICD = 1 !

IF

CURRENT
DENSITY MINUS PREVIOUS
DENSITY IS LESS THAN
1/100th

YES

IF Z ACCELERATION IS YES
LESS TiaN - 8 METERS
PER SECOND*

1 WRITE ALTIIUDE, VACH
K NUMBER, WINDS,
; DENSITY, AND TIME

}




FLOWCHART FOR SUBROUTINE TROBIN - 27.3

SHIFT MID VELOCITY
COORDINATES ONE
SPACE TO THE RIGHT

CALL FITON AND
SLIDET TO GET
SMOOTHING FACTOR
FOR ALL DATA

POINTS
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FLOWCHART FOR SUBROUTINE WANGL - 28.1
\/
COMPUTE WIND VECTOR
DIRECTION ANGLE
()
)
i
}
i ]
}
4
3
i
1
; 1
i .
P
"
i
. t
; ¢
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FLOWCHART FOR MAILN PROGRAM PMR - El.1

\/

WRITE ON OUTPUT
COLUMN HEADINGS

WRITE ON 14

INCREMENT
RECORD
COUNTER

WRITE ON OUTPUT
TAPE 1D

ONE DATA
RECORD

\/

INCREMENT
RECORD
COUNTER
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FLOWCHART FOR MAIN PROGRAM PMR - El.2

NEXT DATA
RECORD

YES

WRITE ON 14
LAST RECORD
LABEL

INCREMENT
RECORD
COUNTER
MARK AND
REWIND THE
OUTPUT FILE

SAVE SECOND CONVERT THE
SET OF FIRST Y AND
T, Y, AND Z Z, SECOND X,
AS THE FIRST FROM METERS

TO FEET

!

WRITE ON OUTPUT

FIRST T, Y, AND
Z WITH THE
SECOND X

WRITE TO
UNIT 27
THE ID
RECORD

WRITE ON OUTPUT
NUMBER OF
RECORDS

COPIED

WRITE ON 14

TAPE 1D,

FIRST T, Y, AND Z
WITH THE SECOND X

TIME ZERQ?
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1‘ 4
i
FLOWCHART FOR MAIN PROGRAM AY) - E2.1
\/
CALL MAIN
CALL ROBIN
{
) «
i
i
31
| ()
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FLOWCHART FOR SUBROUTINE MAIN - E3.1

\/
READ FROM CARDS
IDCHEK
1LTART

WRITE ON OUTPUT
IDCHEK
IDSTART

CALL MDECK




FLOWCHART FOR SUBROUTINE MDECK - E4.1

INITIALLIZE
READ FROX CARDS
EDITING PARAMETERS

WRITE ON OUTPUT
EDITING PARAMETERS

\/

\/

WRITE ON OUTPUT,
FLICHT ID

\/
INCREMENT FILE
COUNTER

\/

SECOND RETURN

THIRD RETURN
( INCREMEKT NUMBER ]

OF RECORDS READ

77
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FLOWCHART FOR SUBROUTINE MDECK - E4.2

MAKE PRESENT
POLNT THE

PREVIOUS POINT

WRITE ON 15
THE PREVIOUS POINT
VIA CALL WRTAPE

INCREMENT NUMBER
OF RECORDS WRITTEN

NO

INCREMENT
DISCARDED
POINT

COUNTIR

HAVE
THREE BAD

INCREMENT NUMBER
OF RECORDS READ

LET Z TOLERANCE
BE ZTOL2

IS THE
ALTITUDE
GREATER THAN
OR EQUAL TO
200000
FEET?

YES

LET Z TCLERANCE
BE ZTOL1

78

PUINTS IN
‘\SEQUENCE?




FLOWCHART FOR SUBROUTINE MDECK - E4.3

A

INCREMENT COUNTER
FOR BAD POINTS
IN SEQUENCE

RESET COUNTER
FOR BAD POINTS
IN SEQUENCE

BETWEEN POINTS
LESS THAN
.1 SECOND?

YES

BETWEEN POINTS
EQUAL TO
.1 SECOND?

X, Y, AND 2
VALUES ALL

LET PREVIOUS
TUME BE THE
PRESENT TIME




FLOWCHART FOR SUBROUTINE MDECK - E4.4

CALCULATE THE
EXACT TIME
DIFFERENCE
BETWEEN
POINTS

LET PREVIOUS
TIME BE THE
PRESENT TIME

WRITE (s L3
END OF FLIGHT
INDICATUR

X, Y, AND Z

VALUES ALL
WRITE ON OUTPUT WITHIN AN
END OF FLIGHT APPROPRIATELY
SCALED

INDICATOR

TOLERANCE?

INCREMENT
DISCARDED

POINT

COUNTER

GENERATE BY
INTERPOLATION
THE NEXT TENTh

SECOND POTNT

IS THE

A

15 GENERATED
THERE AN POINT STILL
INITLAL POINT - BEFORE THE
NO NO TIME OF THE

READ
IN?

NEXT DATA
POINT?
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LUWCHART FOR SUBROUTINE MDECK - E4.5

\/

A
SECOND RETURN |oCi NEXT
D RETUmy | POINT VIA
CALL READTT

INCREMENT COUNTER
FOR GENERATED

POINTS

INCREMENT NUMBER
OF RECORDS READ

WRITE ON 15
GENERATED POINT

RESET COUNTER
FOR BAD POINTS

INCREMENT NUMBER
OF RECORDS WRITTEN

) |

IN SEQUENCE

YES

WRITE ON OUTPUT

NUMBER OF GENERATED
POINTS

NUMBER OF DISCARDED
POINTS

NUMBER OF RECORDS
WRITTEN

REWIND 15

81

WILL THE
NEXT GENERATED
POINT BE WITHIN
.001 SECONDS OF

THE PRESENT
DATA POINT?

INCREMENT
TIME BY
.1 SECOND

Ve Sy
ARG W T




e

FLOWCHART FOR SUBROUTINE READST - E5.1

READ 14

FIRST OR LAST
RECORD LABEL
RE.\D?

WRITE ON OUTPUT
RECORD COUNTER
INPUT UNIT
OUTPUT UNIT

82
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FLOWCHART FOR SUBROUTINE READTT - Eb.1

INCREMENT COUNTER
FOR RECORDS READ

WRITE ON OUTPUT
RECORD COUNTER
INPUT UNIT
OUTPUT UNIT

READ FROM 14
DATA POINT

WRITE ON 15
DUMMY DATA
RECORD

IS THE
TIME LESS
THAN
TSTART?

WRITE ON QUTPUT
DUMMY DATA
RECORD

WRITE ON OUTPUT

NORMALIZE TIME
OF DATA POINT
TO TSTART
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FLOWCHART FOR SUBROUTINE READTT - E6.2

\

WRITE ON OUTPUT
FILE COUNT
NUMBER OF EOF
ENCOUNTERED
RECORD COUNT

s
THIS THE
SECOND RECORD?

NO

NO / ALL FILES

PROCESSED?

WRITE ON OUTPUT
TSTART

\Vi
RETURN 9

INTERCHANGE THE
ORDER OF THE
DATA VALUES

\/

84

RETURN 10




FLOWCHART FOR SUBROUTINE WRTAPE - E7.1

PUT DATA
POINT INTO
ARRAY

INCREMENT
POINT
COUNTER

WRITE ON 15
THE ARRAY

RESET POINT
COUNTER

R
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FHESM

B A

ROEBIH

~

T

FFORT

AIESCRRORER I SIS

DIDLIELE

—

NIRRT
MBI NI

) #o HEPID

. D G T
s PO
o SO0
e COrMON

- ORI
: TP
COPIMO0

-

ZO0FF0

3 ey
- |::

DA

.“ws

& 4
S [

168

RO S S L

,nl"

SY SR )

[
- b

FORMAT

- -
XN B

#. Eh IS'

=
L PG R

prec]
aG

P

o
T

FORMRAT
# EWIMC
*H

o
|

£

4 O
ANIE] ¥. -

1

3 INTEGFR+Z
o INTEGFR+Z
1 IMTEGER+Z
1 IMNTEGER +2 1.
IMNTEGER+Z
INTEGFR+Z

A W T ey

EIAST oS

Eis =OTCOR, Ch.

HOZMIDCDEn,
HLZD . b

DIMEH=Z 10N
DARTA RHAME.
FORMATCIiG. &
22 FORMATC
CESHO ID RD

* CIA

F ORIAT < FEE
iH

V. PROGRAM LISTING FOR INTERDATA COMPUTER

FRRAS
FROG

CROZS
MRORAZE
RLSTC
MHLIST

RIGID SPHERE TRAJ 36 MOV 73 RE1 S REMZ O ROEBIN. FOR

REAHL MA

FRECISION D1, DY1. DPL. DRG. DHEIGSL. DHIT
IFLAG. IFLAGL., IFL ARG, IFLHG” TF.EH.IMﬁ,
IDEGHL, IDEGHE, TDEGSL . IDEGEE, HEMID

e 2 BE2 BSAM I, 1D NFAMID, HE2MID. H2ET

T B MITDRMAR EPASL, KMASZ, R1ST. =Y, WL

TEW. IBCAH. LECM. IFLAGE. Il IY. [, 1D INTERF. ICHT. HFET
IC IPGE, IBRL. IFT, ISk I, THR, IS T, bl ESkl KSWE HEM

Jit=s 1IFL

STFS
g
EDHM

TFTl

TFTV
23

S TETE.TFTR TFT
COREL CORKEE, CORNSZE
IDEGHEL, TLEGSZ. 10 E!_u"l

—_

ok R P L

IDEGHT.,

TFT_.TFT TFT? TFTS. TFTE.

L 1; T.. A T -
< CONSE, CONZE, CONZ9. 55,

STARELS IMA BIASHI CaRnE),

L T BIASICCEEE )

STOMST ARG, ALFAC HMSL . AFE, 2B DIAL VE. B GESRG AB

SERTREAS WEYs, MES 431MID FEZMI00 RNELMID, HZ22MID. N2ST

ACOEF S Py lohl e, P ERL P22 PG

SCOR IS Tu-l.TDLL,TDEL TaTOCLCE

SCOMNES AREL ALPHAL BELL RAD

ASTHTAS THL HIL AMC, WE WAL WT. THETAH. FICOR, RHOCOR.

RE. WEHDL W WY FITRBE, WP T. THTHRE T, ITIM. CFREG.

TIMEC B A CIEE, YOAAEY, FCAAE N, THIDCDE Y HMID
WP T, V”H'"1ﬁafﬂm-4h-.1¢ Ja b MIDMAR,

5 s WNED ., SEMCSE )

BTASKS Ca@E s, BIRSMY CAOED . BIASR Jo0Es,

THOL, THDRE
DE L YMIDCDED,

RRFEL KRS,

CRLCIENSD, DAL CABEY, AMNAME (SR :

SBEHP-Z2 TEST OF REORTH BERCHMRRE

CHTH

212 FE. 2. 21X F7. 1. F6 4. F7. 4 F&8 5. 130 i
ZBFAA |
MR FILF GE R HMSL B AR
14, 212, F& 3. Fil 6, FiB 1. F7. 1. F6 1. F7. 4, Fg

1HEG,

INTA1H

10 ZTHARAR, B S

bPEFD DIk

CF DEMZ  FRES
M~%  DEG MR
#dphPERTEMT A

NOISE ERRORE IR Z20 1 15HT IME
FRESS T DERSITY WELL £ RCC
TEMF  EMN Ml 3o L2AHZUL L METERS
¥ GRATZ M-E FMesi SEC
[ R ) Pt 2

ALT .
TOE !
M ]

,35
b

MR I M
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Bl ingie .. il o

bk § 451, FORMAT CAH1, 95X, 27H*»*R. M. S. NOISE ERROR IM###*/3X, 119HT IMF ALT .

s2 * EWIND NNIMP SPEFD DIR PRESS T  DENSITY 2Z VFL. 2 ACC TOE
5% *N CF DENS PRFS TEMP EMW  HN/3ZX, 126HZULU METERS M/S
54 *  MSS M/S DEG ME K GR/M3 M/s M/SZ /CC
55 * /S #rkahPERCENT #bkkk  M/S  M/S b
S€ 463 FORMATCLR, 12, 2CAH. , 125, 17, 2F6. 1, F7. 2, 2¢14, FS. 53, F8. 2, F6. 2, 2(1%. E9
57 * 4>, 3F6. 1, 2F5. 1)
b= C
59 C
&6 15
& Iv=3
(3% WRITECIY, 479)
€3 479 FORMATCA7HL JNIVERSITY OF DAYTOMN ROEBIN PROGRAM — SEFT 1377 /70
&4 NZ1=1%
& CALL LINEARCNZ4 )
GE IBC=2
a7 IBCFR:=2
8 IBCM:=2
£5 IFLRGE:--&
7 ISW=1
71 RE:=8.
s PICOR:=B.
73 RHOMGS= B,
74 TCOR:-B.
] 0 TNDZ=B.
76 P18,
rad 2VC=E,
TE COLAPS=6. &
. 79 NZIMID=10
1 =1 MNAST:=17
21 MNX1MID=2¢ {
g g N®ZMID=1& :
¢ % MNZ2MTD=11
| 84 KMAXZ:-35
3 £ KMFAXD =51
3 =1 MIDMAX=26
; a7 NZMID=18 ]
k SE NEST=8
| ) Cz=1.
St MKy =51
91 NXYZ=32S
az MNZZ=24
az IDEGXS =X
94 IDEGRZ=3
9%, IDEGZ1:=1
95 IDEGZ2:=3
a7 1011 FORMATCIHG, 12X, IBHXY-VEL. XY-RCC  Z2-VEL Z-RCC/
! oz ALK = PTS. FIT. 418/
i 99 Bi11H DEGREE FIT. 418>
180 C THE FOLLOMWING READS ARF REFL.ACED BY EWURL.ITY STRTEMENTS
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LR i 2 RFROCS. 30
168 C RERL» T 4
19z ID=2=77
3G HLA: =2 <46
A M=l -1 2800
165 ol S B

161, [T A B
WEREH ik 1

10 IMNTERF- 1
A0 RAM. & 3

A I ALAS HM=L, 28, AMS. DIA. IRTERF

LA C S5 -3 'mEi 4ol G ZERGDE-DHCSTHOAL ASRAD D442 0~ SE~S+ ST E 8L A

3ol i S PeFE T K
PRI T o T AHNAME
MRTIT DO, dEd DHEYD L NEYE NS MEZ IDEGHL, IDEGHS. IDEGZL, IDELSZ
MREITECTY, 70 10, I, IY. ALAL G5 RG. HMSL, ZB. AMS, DIA. INTERY

EYEIEN) FH“P?T'4I”&F
.uHT

IF =10 0o Joh, 222
sni JET L

IFY T2TT. ¢ Lox S0P

[E{n} Tl R I
St WE- O
AR A TeTE
Ex= HIT Y
I

:»ﬁ 5]

T

WO ) T J

L
Tl T =
[EX IR ey}

v

T o -TUL[ﬁep

TOCOLCS: g 02k
1FGF:. L
DB 28

Ry ey

T

- R

LA |

L
&
e

S CDEL AR CANT AR -1 2D
K AL+T. DT ARMNLARNY -7 2SS CDELAANLA AL AANL -1 >
1504 e X HN1*H41—4.)*(HNi*HNi—B.))

=y
&
Y
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151 AR =N
185 CONZ1=12. /CDEL*ANL:CANLI*ANI-1. ))
15% CONZE=CONZA+7. (3, #ANLAANI =7, D2/ (DEL #ARL* (AN1#ANHL~1. >
154 A4 CANL#ANT —4. 24 CARL*ARNTI -9, D)
155 ANL-WNXY 2 ;
b T DEL~1.
157 COMRXE=12. SCDELAANLACRNLIAANL=-1. >
156 COMNKA-CORRI+T. # (3. *ANLHANL-7. D%k2/ (DEL#RML*CANL#ANL-1. >
159 14 CARNLEANRL -4, 2 CANLHAANL-9. >
160G ARL=-MNZ2~
1€ COMZZ=12. Z(DEl *RARI * (ARNL*ANL-1. > )
1ez CONZA=CONZ3I+7. ®(Z, *ANLI+ANT =7, 242/ (DEL#ANLA CANL*ANL~1. >
183 L AMNLYANS -4, D (ANLHANLI-3. >
164 CALL CORRSCHXYL, FRYL, NRY2, PXRY2, RSN, 23
165 CHIL CORRS(ONZ. P24, N&2 P22, RMSD, 20
1686 CONKTZ=CONRZ+RMSN
167 COMH 3 CONKA+RMSN
1e3 CONZ 2= CONZ 3+RMSD
169 CUONZ4=CONS4+RMSD
176 V=B B
171 TFT:3.
173 TFTi=3.
173 TFI1 =0
174 TFT3=8, .
17D TFT4-6
17F TFTS=@
177 THTE=6. &
17 TFT/=8. &
179 &
1 =6 =63 B
. &4 TFTO:=E. B3
T{ 160 IFCABRSYDIAR-1. > LT. B 62, AND. ABZC(AMS~, 4455, LT. 8. @1.)> GO TO 260
;. 1& IEAL =1,
K! 184 IFCABSCDIA-1. ». LT. 8. @2. AN, ABSCAMS—. 165>, LT. 8. 81> GO TO 299
Ji 185 WRITECIY, 416>
;| 188 416 FORMAT (26X, 4cHEAI LOON HNOT ROBIN. TIME OF FALL TEST NOT USED >
) 1av IFGF=IFGE+1
i1ex IFT=1
| 185 GO TO 2326
' 15 292 IEAI:-2
3.94. 386G IFT=2
19 228 CRALL DECRLTCICHT. IFL AGL)
1.9% IFCIFLAGL 389, 35. 96
194 201 WRITECIY. 486>
195 IPGE=IPGF+X%
194 INTALLT =8
197 1661 DO SZ J=1, KMAXL
152 92 CAlL RERVGCICNT., IFLAGX>
139 IFCIFLAGE 166X, 46, 96
; 230 1662 IFCKMARXL. NE. NXY1> GO TO =2
\ .
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YEEYYHONZMID)
EZEHTEMONTMID)

22 SNMCHEMID)

RK1=HKMIDCNZMID )

1Y MIDCNZMID)

Z1s ZFMIDCNZMID »

TIM-THIDCHRAMID Y

RI=Z1+0X1xH1+Y 1410 /(2. #RG> +HMSL.

TH-HI

ENDHI=ZMIDCA 2+ CAMID L 242+ YMINCL Dl ) /(2 #RGI+HMSL
OFHOR:1 B+HIARG

WTHR:- G5, (RGHOFHOR+0FHOR+DFHOR

IFCTETE € 8. 8. ARD. HIL LT, 683686, > TFTE=TIN

IFCTFTL NF. 6. . OR  HI. GT. 20666, > G0 TO SO0
TET1=TIM

SEE IFCTFTZ MNE B . DR, HI GT. 70666, » G0 TO So1
THTZ=TIM
TET- TFTZ-TFT1

Sed IFSTFTE NF. @ . DR, HI GT. £8666. > GO TO SB2
TFT3=T 1IN
TET: TFT%-TFT2

SE2 IFCTFT4 NE @ . OR. HI. GT. 55668, > GO TO 59X
TFT4=TTI

THEFT=TFTA-TFTZ
T3 IFCTFTS HNE. @ 6. Or. HI. GT. 566AG. > GO TO =805
TETO=TIM
TFET:- TFTS-TFT4
OGS IFCTETY. MNE. @, @ QR HIL GT. 459688 > GO TO oS
TFTF=TIM
TET-TFTA=TFTS
SEe IFCTFTR NE. @3 9. OR. HI. 51, 4865 > GO TO SE7
TET-TINM
TFT=TFTS=TET?
qAaY IFCTFTS ME. 8. 8. OR. HI. GT. 25606, > GO TO Sa8
TFTS9=TIM
TFT=-TFTa-TFTE
SAZ IFCTFTE NE. @ 8. Or. HI. GT. 26665, » GO TO So4
TET-=TIM
TFT: TFT-TF1 3
Taq IFCIEBRAL D EQ 10 GO TO S@89
CRILL. TIFALZCEMDHI, TFT. IFT, 2¥M, ESRILLT. COLAFS, IFPGE, IY)
GO TO 516
CREL TIFRLL CENDHIL THET, IFT. 2V ESAL T, COLAPS. IFGF, 1Y
TFT:=0.
IFCHI, GT. BIASHIC1»> G0 TO 39
ENDLID: ZMIDCEMARZ 24+ CAMIDCRMARZ YAk 24+YMID CKMARRZ D #4200 -~ (2 ARG +HMSL
CORW-TOCLSE2%22R+TOSL &Y'
CORNY=TACLCE4Z2K-TUSL 432
CORF-~TOCLSZ#R2-TOCLCZ*Y2
GO TO 13, T8, IS

[
=0
o h
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IFCIFILHGYDAZ. Za0E, 512

ICDe1

IFCHPRT. ER. B> GO TO 26

CO=ChEa+ CCD-CE 0 /2
IFCARSCRHMO-RHOOD ZRHRC. LT, @ BB3ZZ3ZI> GO To 2
IFCHFPRT. GE. S» 00 TU 27

RHEOO=RHD

NFRET:-NFRT+1

GooTo z@

RHD: CRHO+RHOON 2. @

Ch= oD+ ChaAas /2. @

NFRT: @

GO T oG

RHOOD= RHED

FFR T
RHOE RHO
TES@A 13

0
[y

MYES

IFCIBC+1. GE. IM=> G0 Ta 45

IFCHI LT &E@a@s » 30 To 405

IFCAIMC. LE. AMCA. AlM AMC. GE. . S0, ARD. AMC. LE. 1. 3> GO TO 4&/
IFCEIASHICIBOAY. LE. HI» GO TO 47

IBCA- IBCR+L

GIOTO 46

Mt IBCH

IEL = TBCH~1

FRITIO: CHI-BIASHICIML» D/ CBIASHICIBCY-BIRSHICIML» >
GO TO 470

IFCBIRSMCCIBOMY. LE. AMCY GO TO 476

IECH:--TEBCH+1

G T 4en3

Titi= IEC

IED: TBCHM-1

FATIO - CRMC-BTAZMCCIML 2 0 A BIASHMCCIBC ) —BIASHMC O IML 2
TES-BTARSTCIMAL Y+ (BIASTCIBC ) —BIRS T TML Ly »4RAT IO
REZ-BIASRCIML+(BIRSRYIBCY-BIASRKRCIMLY D #RATIO
WABS BIASH=C IML  +BIRSHMSCIBC Y ~BITASKHS CIML Y 0eRATIO
WYETCBIRSMHY CIML Y+ CBIASNYCIBCH)—BIASKHY CIM »y+RATIO
RG] =RIC

TOOR: T-TES

RHOCOR: RHO-RES

WDk W~ WnE S

WSO WY -WYES

FICOR:- TCOR*RU+RROCOR AAME

WE=MACORFSZE+WYCOIRS DR

L= AR+ IE-WMYCORYSZR

PIT SR T CMF b i 2

CALL WARRGH CTHFETH., ME. biN 913
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AT

i3 e g i g

431
e
A&
4894
L1540
48
AT
448
489
418
14
E
G4
4.1
410
41
447
1=
433
& 345
421
S
4833
121
380
4
427

p gt =g
424
4236
434
432
453
434
43
435
437
435
433
A46
443,
442
443
444
445
A4
447
44¢
a4
EARte

l.‘
N

3G

43

434

pric ol

RHOMGS=RHOCOR* 1860,

CALL DEYWJ{WRHO, YRX, VY, VPR, RHOMGS >
VP=SORTVFRIZCPI*999, 831)

VT=SORT VP24 YRHOR#E D %160, 6
VRE=WF+l 66, 6

WRHCE WYRHOH166

Wi BORT O OV RICER D ek 2+ (VWY HSZR ) #:42)
VE SO T CONVMYRITE D 402+ (WHRHS LB D ok )
AR )
Wit s

THOZ=NA+ P [CORACRITAR®TCOR 2 4i. BE~€

LPT 0TI

Ik ITIMASEE

ISEC-ITIM —&@eMIn

IHR=MIMNASE

MIM=MIMN-SE+IHR |

PIt=8 G1+FICOR

CFREC: FICORHT. SOOE4E+D

THDL: RHOMGS4+RTH

IT=TCOR+. 5

IRE-RE

FII:F1

HII:=HI

ALT IH

IFCIMTERE. GE. 1> CALL IMTERCINTERF, 22, 2%, 1. IPGF, BIASHIC4 )
IFCIPGE. LT, OS82 GO TO 32

IFGF=32

HEITZCIY., 4815

COMT IHUE

TFYHT. GT. BTARHICI 2 GO TO 43

IFCIMTERP, EXL 80 WRITE(4, ZE6BGE) ALT. 7. RHOMGS, PIME, WE, WN

FORVRT Y 7. aE1G. 4

I5=2

IFCINTERP. BEQ. 22 GO TO 2666

IFGF-IPGE+1

WRITECIY. 4330 I0R, MIN, ISEC,: IH, WE, WN, WT. IHETR. PIMB. IT, RHOMGS., 22, Z23.

ATHDZ, CFREG, YRHO VP, YT, YR, VRY

G0 TO 20G6

CONT ITHUE

IFCINTERP. EQL 20 GO TO 265a@

IPGE:=IPGE+4

WRITECIY, 434> IHR, MIN, ISEC. IH, 22, &3
FORMAT (44, 12, 2CiH. - 123, 17, 45X, F8. 2, F6. 2>
GO TO 268545

ICD=1CD+1

IFCICD. LE. 5> GO TO 2659

ICD=1

15=1 :

3 COMT THUE

94

il e

e




NPRT=0G
¢ K=KMRX2~1

DO 31 I=1.K

IF1=1+1

XMIDCI>=XMIDCIP1)>
YMIDCI>=YMIDCIPL)
ZMIDCI>=2ZMIDCIPL)
TMIDCID=THMIDCIP1)>

XYM D=XVM(IPLD
YYMC I =YYMCIPL)
SRMCID=ZXMCIP1 >
SYMCI 2 =ZVMCIPL)

GO TO (29, 28), KSN2

MN=KMAXZ

CALL. FITON

CALL SLIDECZ, ICNT, IFLRGS)
IFCIFLAGS)> 243, 46, 9A

N-=KMAX2

CARI.L. FITONZ2

CALL SLIDEC2, ICNT, IFLAGD)

IF C(IFLAGS> 246, 4@, 36

IFCHI. LT. éaRG6. . AND. TIM. GT. TFTE+56. > GO TO 250
GO TO 2ea

IFCNZL1. EG. 51 > GO TO 2é@
NZ1:=NZi+4

TFT16=TFTE+58.

NZ1MID=NZ1./2+1

NA1ST=IARS (HX1MID-NZ1MID>+1
ZYC=2VMC(KMAXZ >

CALL. LINEARCNZL>

GO TO 14

IF(ZVYM(NZMIDY>. NE. ZVC)> GO TO 11
ANL=NZ1

DEL:=. 25

CONZ1=12. /(DEL*ANL*(RANL*ANI-1. D)
CONZZ=CONZ1+7. #(3. #ANL*ANI ~7. >*42/(DEL*ANL1*(AN1*+AN1-1. >
1+ CANI *ANIL~4. > (ANL*ANL-9. >)
CONZ3=CONZ3Z-RMSD
CONZ4=CONZ4~RMSD

CALL CORRSC(NZL, PZ1, NZ2, P22, RMSD, 23
CONZ2=CONZ2X+RMSD
CONZ4==CONZ4+RMSD

GO TO 11

RERDCIXY IDD

IFCID-1IDD> 98, 26. 9B

ICNT=25

INTAL T=0

IFCHI. LT. Segee. > GO TO 381
IFCHI. LT. 606G686. > GO TO 1561
IFCHI. LT, 760868. > GO TO 1562

P Pr— ey




SGd

Su2

oHzR 1533
nad

oan 1562
LA

oAV

S 1087
nos

BN

m11 oo 30
5 )
S K4
514

=i ] =]
b B o=
AT QG
A1a

S1= =h 1
SEE

S21

TP

nez

St 15615
) FASSH
~-

Sy $FORT

IFCHL. LT 868898. > GO TO 415683
GO TQ 2ail

IF1=4

GO TO 381

IFT=13

THFT 3999

GG TO =93

IFT- &

T To- 993
GO TO =6

FEANCI=Y 10D

R D--T0D 4506, 37, 1566

Ik - 20

G0 TH 230

WRITECIY., 25

FORIGAT < “dssaokd DENSITY IS5 NOW-POSITIVE —— EXECUTION HAILTED #kkad’ )
Al T==80a3, .

BRINFE T, 215

FodRMAT L S A8 19HNORMAL. END OF ROBIND

BRITE <4, 2008 AL T, T, RHOMGS, PIMB, WE, WN

HWRITE (4, 3GAG) COLARFRS

Cri L TARCESR T, IY»

ITIH- =959

STOR

L1=T

Eril

[P GOSN




AP 101 3wt S 0 i 0 W e ¢ 2t i) g

“en

¢

MBS LR ONNOH AL WP

LN E G A N A

-] I

3 0 R A RL ARG
XN P S e R

R A RN W

$HESM

ATMO=

FFORT

o0

XX

XXX AKX

»

KAXMKXAXXAHNKX _KAXXH

XXXXAKXXX

X
b

SCRAT
PROG TEMPEDENSE CALC 28 NOY 79 RB1 S REMI:ATMOS. FOR
CROSS
NORKZ
NLSTC
HLIST

SURROUTINE RTMOSCHI. T. RHOO>
INTEGER#2 TP(I0Z>, DNCEB22, J, TNFW, 1. KH, JOFS(S)>
REHAL HETSC(TN, HSTR(S)>

REVISED TRELE FOR 1976 STRANDARD ATMOSFHERE
SEkM -~ 136KM IK B SKM STEPS
1ok - 144KM IN 4. BKM S1EPS

DATA JOFS. HSTP/261. 164, 71, 51, 1, 1606, , 568, , 200, , 160. , 209. /
DATA HSTSA188080. , 56000, . 32660, , 36860. , 26000, /

DRATR (TRPC(I2, I=1, 740/ 21665, 216782,

21898, 21718, 21738, 21758, 21778, 21797,

21817, 2187, 24857, 21877, 21837, 21917,

1936, 21956, 21976, 21936, 22016, 22636,

22056, 220875, 22095, 22145, 22435, 22155,

281.75, 22134, 22214, 22234, 22234, 22274,

22294, 22313, 22333, 22353, 20373, 22393,

224313, 28438, 22452, 22472, 22492, 7P512,

22T32, 22573, 22571, 280591, 22611, 22631,

22600, 226668, 22670, ZF686, 226396, 22700,

28718, 22720, 22738, 22746, 227950, 2275%,

22763, 2277, 2IPE9, 22799, 20809, 22519,

22823, Z2839, 22843, 22875, 22921, 22986/
DATA (TPCI), 1::75, 168>/

23841, 22097, 231T2, 23208. 23263, 23318

23374, 23423, 23485, 23540, 23595, 23651,

23706, 23762, 2EB17, 23872, 23928, 23983,

24832, 24654, 2441489, 24285, 24260, 24315, '
24371, 24426, 24481, 243537, 24592, 24647, :
24783, 247058, 24813, 24869, 24924, 24973,

20835, 20898, 25145, 25288, 25256. 25311, :
25366, 25422, 25477, 235532, 25587, 25643, Lo
Zo6e9R, 23752, 25268, 25864, 25915, 25974, :
26029, 260835, 26140, 26195, 26250, 26306,

26361, 26416, 26471, 26526, 26582, ZG66R7. ‘
26692, 26747, 26802, 26858, 26913, Z6968.

27022, L7865, 27065, 27065, 27065, 27865,

27865, I27P65. 27065, 27065, 27065, Z7TVED.

27865, 27865/

DATA <(TFCI>, 1=161, 229>/ 27065 , 27065 , 27065 , 27941 .,
269032, 26765, 26628, 26498, 26332, 26215.

26877, 259408, 25802, 25664, 25927, 25389,

97




RN T N

a3

G
XS
Yid
un
e
T
b1

Fom R

YUTHT T MTT W
=T

-

RO AN

R e R By

B b H

;

x
v

o w
wF G

i
x

ke
S
-
)
2%
H4
=]
S
oy
o8
k]
15504

X 3 X MK
[AEA]
R
s
a
&

3]
|
£
A
(&3

X 20645, 20547, 20443,
A 28692, 19361, 133864,
K 13474, 1B3TE. 49273,
DATH (TR(I>, 1230, 20
Wo18288, 18732, A86ET.

¥ ABEET,
B R =1
g e
Dl i g ]
15EE,
[

1 9.,1!_;1!::,
woa1zes,

S

Ry~ Xr o B
W ERE6,
W AEBED,
woa4ER3,
[OCIRERIIY o o
K )

RS
X 455X,
W 38E4,
RIS R
w ZeEE,
A 215,
¥o1add.
B LEFY,
K 15%4.

“

"a -
P A

DRTH DI,

1454,
9827,
8206,
6323,
S63V,
4750,
20,
3458,
2823,
2388,
2821,
1714,
1456,

LAXEXKX XK

e
s

M XX A

25114,
24296,
2324€6,
22644,
21821,

21133,

12687, 18687,
19€9E.,

15842,

15629,

1 SEET,

24977,
2415,
233238,
22506,
21685,
21835,

248406,
24815,
23132,
22365,
21548,
20938,
ZBR52,
i97ves.
15183,
23/ 418987,
18687,
A2EET.
18706c.
12384,

24782,
23878,
23055,
22232,
21426,
208409,
20254,
19662,
15684 /

18637,
18687,
18725,
18931,

12461, 13172, 19247, 19328,
19716, 133032, 20223, 2053X1,
217632, 28329, 22033, 246006,
SVEOE, ZE20Q, 30808, 31200,
488, IewdE, 3719, 3830,
417, S5, 4386, 44394,
4731, 4237, 4932, SET D,
DE4E, DES. 3513, 3535,

Eo7v4, P12, POFL
SELE, E451. &adg,
OoE6G. S323, 5181,
4547, 4465, 4263,
3VE3. 3547, ZT3E4,
3148, 38220 23z
2088, 25EV, 2431,

2147,
1832,
1857,
1.DEE,
1=Z76.,
1457,
-l
PRTT.,
&g,
5509,
FEZE,
z8a1.
3263,
2758,
2322,
132665,
lees,
1413,

SRES.
178%,
isze,
1485,

1305,

1121,
Sza3,
fap 10
siz2e,
DIEE,
4492,
ITES,
3173,
2673,
2258,
1912,
1623,
1383,

2B13,
1758,
183%,
1462,
1314,

I-75. 16@>/

133¢€.,
BGEaY,
i r=xe
52320,
Sze9.
4262,
3662,
3E81.,
2098,
2196,
1866,
1579,
1349,

DATA (DMCTIN, I=1. Pos 88591, 8831,

TIZ2.
G&5a,
it o
4136,
2425,
2839,
Z206,
1955,
1731,
1579,
1.448,
1273,

1852,
gva9,
07,
&E53,
Saoe,
4236,
3057,
2954,
2026,
2136,
1816,
1537,
131€.,

o X

g,

~

DWW OGRS 0G
D U (U A oy

LS

~

R ARS)
'3
-

WA

b P RY ) L O

1
1

10555,

=
Y
iy
U

12334

Jlsze,

8463,
TEER,
5879,
4998,
4114,
3408,
2316,
2456,
2678,
1761,
1486,
1284,

24569,
23744,
22918,
220993,
21328,
20742,
20156,
19571,

12687,
12687,
18747,
1898%,
19445,
priici=L
2ooEa,
3240 .,
2949,

4532,

Si1ce6.

5EVE

e




S B NSt 3 AL b e e st STt £ s AL 27 s N it

3 161 ¥ 1252, 1222, 1192, 1162, 1134, 1106, ,
: 162 X 1079, 1053/ 4
: 1622 DATA (DNCID, I=161, 229>/ 1027 , 9650 , 5669 , 8530 , ‘
- 184 % 8056, 7686, 7179, 6774, 6390, 6826,

165 % 5681, 5354, T044, 4751, 4474, 4211,

106 % 3963, 3728, 3OS, 3295, 3097, 2909, i

107 X 2732, 2565, 2407, 2258, 2118, 1985,

1648 X 186, 1743, 1632, 1528. 31436, 1337,

169 X 1256, 1168, 1892, 1819, 9517, S6886,

116 % 8283, 7722, 7197, 6704, 6237, S795.

112, X S382, 4997, 4639, 4304, 3992, 3702, |

14.7 % 431, 3179, 2945, 2727, 2524, 2335, .

11.3 X 2166, 1997, 1846, 1785, 1575, 1454,

11.4 X 1342, 1238, 1141, 1652, 9654 /

115 DATA ¢DH(I), 1238, 362>/ 8928,

116 X 8220, 7564, 6958, €366, 524, 5328,

117 X 4875, 4460. 4881, 3734, 3446, 3126,

118 ¥ ZEEA, 2616, 2393, 2188, 2000, 1828,

119 X 1670, 1506, 1393, 1273, 1162, 1661,

126 X 9685, 8842, S871, 7367, 6725, 6139,

124, X 5664, 4695, 3935, IIGO, 2769, 2325,

127 ¥ 1954, 1643, 1381, 1161, 9762, 8111,

123 X 6838, 5811, 4975, 4289, 3726, 3246,

124 X 2847, 2589, 2222, 1977, 1767, 1565,

. 125 ¥ 1428, 1291, 1171, 1665, 9717, 8829,

176 ¥ 8152, 7494, 6904, 6374, 5897, 5465,

127 X 5874, 4719, 4396, 4161, 3831, 3584 /

178 DO 10 KH=1,5
oo 159 IFCHI. GE. HSTSCKHY G0 TO 2@ ]
| 120 10 CONT INUE

131 KH=KH-1

1% za DLH=HSTP CKH >

133 IDL H=DLH

134 IHI=: < INT¢HI/DLHY >*IDLH

135 J=(HI-H5TSC(KH) >/DLH+JOFS CKHD 4

1326 309 IF(J. LE. 276)>G0 TO 46 ‘

137 TR2=TP(J+1) /1.0

139 IF(J. EQ. 2775>G0 TO 45

129 TRP1=TPCI> /10

146 GO TO 56

141 40 TPa=TP{J+1)>/166.
142 43 TP1=TF(J>/1.00.
14% S50 THPW-~5

144 IF<(J. GT. 86> THNPW=-6

145 IF(J. GT. 1615 THPW=-7
146 IFCJ. GT. 198> THNPW=-8
147 IFCJ. GT. 2280 TNFW=~-9
14% IF<J. GT. 2540 TNPH=-10
149 IFCT. GT. 278> THPW:=-11
154 IFC(J. GT. 2885 TNPW:-=—-12

99




IF({T EQ 88>, OR. <J. EQ. 1€61>. OR, ¢J. EQ. 158>>G0 TO 66

IFCCT. EQ. 228). OR. <(J. EQ. 254>, OR. <J. EQ. 270>)G0 TO 66

151 DNAL=DNCTI)*CAB. sk THPRWD
152
18:%
154 IFC(J EQ 2Z88>G0 TO &6
1545 G0 TO Fa
158 66 TNFL:=TNPM-1
157 gl DHZ=DRCT+L 0416, #eTHFPWD
108 RATIO=(HI-TIHI »/DL.H
At T TFI+RATIOCTP2~TP1)
161 RHCOO=DMHAL* { CDNZ/DNL D #4RAT IO
1 180 CONTINUE
16 RETURN
187 END

r
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A2WRES QOO NI RN

T T

-

~ RO

2r1
21
22

22

IR B
00 N R

Sl

27
28
a9
30
31
32
33
34
35
36
37
i 23
39
43

L ————

FASSM

SCRAT
PROG
CROSS
NORKZ3
NL.STC
ML.IST

BLKDTH

$FORT
BLOCK DATH

INITIRLIZE COEFFS 14 NOV 79 RO1 S REMI:BLKDTA. FOR

COMMON ACOFFAPXYW1(TL), PRY2(3D), P22¢215, P21(51>

DARTA PXY1is

. BEXZI24339,
~. B3 5665104,
- BB4BESTEES,
~. BB4eIPe29G,
- BE39116482,
-, BEZ2196306X,

. BGEGOBEEGEH,

. 86219632863,

. BE32116482,

. BE4EI2E298,

. DB4BEL70X6,

. 88156851684,

{ —-. BA329°43%9,
DRATR FPXY2/
~. BB324974166,
- B835324381 X,
—-. BBE8ZBR3S55S,
-, BBI4AS6IBE0.

. 834569805,

. BEZ32ER3n5,

. BA95343813%,

. BBZ49741606,

DATA P22/

. BBZ?EeB5407,
-, B28B841864063,
- BB81428923,

. 82189327919,

. 82135118565,

END

KHEXAAXKX _ XA ALALXALX XX LALALAXX AL LKL AN

. BE49275389,
. BE183z24282,
. BB2Z885688.
. BB1380192¢,
. BE1511.66G7Y,
. BEESoEG621,
- 8B81665463€,
. BEBTE659165,
. BBZEBTE498,
. 8842128451,
. BB4E8EITNE,
. BB36X3X8298.
. BOE585718R,
. BB492753209/
. BE97EIN572,
. 8851528104,
. 8899615645,
. BOF791749,
. BBA7SZYBR7,
. BB50643682,
. BEISHESRIE,
. @@8e22801.2,
. BBBEZ2E61526.
. 823413251145,
. 811.916558%,
. BZEZ34A3623,
. BBBBOEERBGY,
. BREZR4AZ62T,
. 8119135583,

B2 37 3% & PRI I AT TR -

. BBETA31455,
. BB3BT 7295,
. BEAS046291,
. BB44486G7 5,
. AG313E7159,
. BB1 1244368,
. B61124496%2,
. BB31387159,
. BB4448€067E,
. BB4T846291.,
. BB307 72293,
. BBRS423 450,

. BR48963I241,
. B871784742,
. BBSILZE6ET,
. BBES264329,
. BBBGOEEEOG,
. BBES2E4303,
. BB99S26E07T,
. BAT?A784742,
. BB48961241,

. B21511 8565,
. B218937919,
. BBB1428923,
. B2E01884063,
. BO27EB85467,

101

. BBE585¥183,
. BO36338238,
. BB458E2556,
. BB42178451,
. BBZEB2E498,
. BBB5E59165,
. 8816684036,
. BBR5585621.,
. 8846110679,
. BB4388192¢.,
. BBZ3885E8S.,
. BB183342682,

. BBEB8ZE1 526,
. 8836228512,
. BBISSE898.
. BB5E64 32682,
. BB17527E37,
. BEFYI47341,
. BE9961.504 5.,
. BES1528104,
. BE9vEILS72/

S B2EET7LLES,
. BAS6528642,
. B156528642,
. B2E667 71168,
. BZR1251145/
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SCRAT A

PROG  COMTROLS FLOW 26 HOVY P9 RBI S REMI:CONTRL. FOR
CROSS ?
NORXZ Y
NLSTC :
MNLI=T !

SUBROUTINE COMTRELGS,: NE2MID, KSHNZ, KSM, IPGF. 1Y)

COMMON SCONSTS Ru PHI., HMSL. AMS, 2B, DIA, VE. AM, GSRG. AB

COMMOM ACOEF W1CDd B, PEYPCEE. PZﬁ(?ih,PZI(ulﬁ

vnnﬁn” STHEGS “Tu;:,RECE\ D2, XTCE), RACEY, DX WTOZ,

e RY (30, DY W, by

CoEMar SCORISS OMEGA. CTRH. CRHCZRB. CPHSZE, C2R. SPH, S2R

Claridr! TIMECIGE3, HO36G0, Y108, 201860, THIDCSEY, XMIDCS), YHIDODE,
H SMILCSE D, SWMODE 0, YWD, SYRCOES, Tk, Jo M MIDMAX, KMRXL, KMAKZ,

B Ca, (IST, Wi, {24, TXMODE )

i 2ol

IMNTEGFR+ZE I8 T, K MIDMAK, KMAKL, KMRHZ, NLST. XYL, NZ1
IHNTEGER+2 1. MM, I%, TRGE, KSh KM, HEMID

DIMFHSION IGARC2GES Y. ICOMSN(SEE
ECILITY HLEHF CTIMECS >, IGARCLD
M4 r4:1

gu}
=Y 3 g,
FU 1 1 1 M1
CESEE N B S BN S E O i IR . o
r?Tt kIS T 3 24 T O
3T +PEL I %Z T 0w,
5ORG
A 2 g+REASAES
REM=S™ 'QSJ??
COEs COSCTE RHD\ 3
Ko > _;IN'.'?B/'FFHT',' A
OMEGR: 3. 3031452 3
CRPH=COSCPHIARAD D
SFPH STHOPHISRAD
CFHEZE-CRFH+S 1B
CFPHCZEB - CRH+C TR
b3, 13
UL SR BN
DO 18 11, SB6
ICOMSYCI = IGAR DD
CALLL TROBIMCGS., HZMID, KSW2, KSH, IPGE, IY)
DO 20 I=1, 20é
IGARCT d=TC0OMSAC T
FE TURM
EMND

Losllin

102




Ty

PR ity atoliball da s ok £

Phive SANERC iy R kit s gy e i

T A A, O st 4

WONGOHQHR W

FASLEM

CORRS

$FORT

SCRAT

PROG  NUM OF SMOOTH P1S 14 MOV 79 RBd S REMX:CORRS. FOR

CROSS
NORX3
NL.ETC
NLIST

SUBROUTINE CORRZ(MN, A, M, B. C2, IS)
DIMENSION ACL1. BC(1)
IHTEGER*#Z I, J, K, IR, IR, IW. M. N
D=5 B

o4 IsdlM

D=DHACT AT

Ca=g, 8

DO D@ J=1, M

DO 56 K=1, M .
IFCI B K> GO TO 5@
IR=IABSC IS J-K))
IN=N-1K

RMSR:-B. @

IFCIM LE. B> GOTO S8
OO 4@ I=1.IN

IW=I+IR
RMER=RMSR+AC I DA TN
RMSR=RMSRAD
C2:=C2+B{ I #B (K2 #RMSE
CONTINUE

RETURN

LIST

END

i i e s AL o Tl ai - and ol

R ——_——tye——
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FRSSH
SCRAT
DECAL.T FROG SFHERF DROPPING 14 NOV 79 RG1 S REMZX.DECALT. FOR
CROSS
MIOR®E
HLSTC
RLIST
FFOR
SHRROUTINFE DECHLTCJCNT., IFLAGLY
MR TIMECAIGEY K108, Y1063, 241863, TMIDCSE), XMIDCS58>, YMID(58)>,
S FMILYTED L EVPCEE Y, YYMCSE Y, ZVMCnEr, 1K, . N, MIDMAX,: KMARKL. KMRRXZ.
B CA MAST, MisW'l, N4, ZRMCDE
IMTEGF»+2 IBRD, ICHT. JCHT, IFLAGI
2 TEs T, B MIDMAR, KMAXL, KMAXZ, N1ST. HXY1, NZ21

TN W AR R

Y

s S N
DATH READR

READCY, 26, Bl
FORMAT(4ELR. T2
DIFS-CCS1=Si1 04 CS1+S11 0+ S2=S21 24 (S2+511)>
DLTH 2321 -22=-DIFSACR+E. DELEESD
IFCDLTHY 2.2, 3

¢ TCOMT::G
G:TO g

ICH = ICHT+4
ICHT LS. 4

1
-t

50703
IBMND:=T
TH=T+1G &
F1=-CIFIHCTHI+IBHDY /18,
RERDCL, 28, ENMN=82 T, 81, 52, 53
IFEFT - T2 V.76
RETLIRM

i IFLAGL=B
RETURN

ASEM
LIST
FFORT
E™MD




L

e

de
47
4=
49

1G]

A TG T A

2w

FASEM

DES

F¥FUORT

306
z68

SCRAT
FPROG  FPOS. DENSE. &WIND CHG 14 MOV 79 REB1 S REMI:DEVY. FOR
CRO=S
NORKZ
MLESTC
NLIST

SUBROUTINE DEVCVRHO, Wik, WY, VP, RHOOO >

COMMOMN TIMEC1B8D), X166, Y166, 186>, TMIDCDSB), XMIDCSOs, YMID(SE),
A ZMIDCDSEY, AMHOSED, YWRCD8 . SVMCTB, IX, T, N MIDMAX, KMAXKL, KMAL2,
B Cd. HLST, NKY1, N21. ZXMC5E2

COMMOR ADe'mds W2 13 Y1, Y2, W3, 24, 22, 234, 22, 226, COMNKL, COMXZ, COMRZ,
A COME4, COMZ1 ., CONZZ, CONS 3, COHZ4, G5, IDEGKE, IDEGKL. IDEGZZ, IDEGZ]
E. NZMID

IMTEGER#®Z Ix. J. M MIDMAR KMAAL, KMRAZ, MLST. NEY1. NZ1
INTEGFR+Z IV, IDEGKL, IDEGKZ, IDEGZL, IDEGZF. M2MID

DARTR IV 4

VARFE:3E

YARES O, 150w 1004 IGIBIE-E

WARA=VYARE

TIHOSCE D #XL+ Y Ly

THRESQ:=THOSG+2 1451

VAR R AL+HLHVARR S THRSG+ WL #1421 ¢ 21 #VARE S THOS G+ 1+ 1 Y ARA
VARY: YL AN 1TANVARR S THRSAHY 1Y ] #2142 LHVARE.A THDSE+H AL 4K L #VYARA
VAR 21421 #VARR S THRSE+ THOSG Y ARE

IFCIDEGHL. WE. 1 GO TO ZlG

WHERN - COMELHVARK

MARNY WS CORE LY ARY

VARAIY=COMEL+YRRZ

GO TO Z23

VAR COMEZAVYAR Y
COMEZ+YARY
WRRASV=CONRE®VARS

IFCTDEGHZ. WFE. 1> GO TO ZX6
VARFEA= CORRZHEVARKY
VARYH- COMXZ+YARYY
YARRKZA: COMNKEHVRAREZY
GO TO 3486
WHRRHEFE SO AR XY
VARYR:: COMNFA+VARYY
MARKZA=CONHS HVRRREY

IFCIDEGZT. WE. 1) GO T 356

VARZV=SART CCONZL#VRRE >
GO TO 368
WARZIV=S0RT CCONZ2+VARZ >

IFCIDEGS2. NE. 10 60O TO 37a

YARZH=SART CCDNZZ#VARIV %23

GO TO 226

VARZA=SURT CCONZ4+VARZV #42 3
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v bbb o s Sk T T

5 28 VWRHO=C(R, #VARZV /22 %42+ (VARZAA (Z23-GS) )k .
Y S IFCIV. ER. 13 GO TO 396G
f AR VR=G54#2 A9, BRVRHOACZMIDCNZMID ) -2ZMID(NZMID+1) 3 %k2%RHO00#4:2
1 Y4 I=a1

3 b GO TO 408
f Ea IDE VWP VPHGS4#Z/4. BRYRAO*ZMID (NPMID=1>~ZMID CHZMID+1) > ##24RHOO0# 42
9 o 453 WRHOE SERT CVRHO )
! Lt Wbl SEIRT CYARKVH (2R (ZZIR-65) ) #4ZHVARKA+ (X2 (23K ~G5) ) #hZ4VARKZY +
¥ 1 L AEHTER TR 2 ok 2D R DAVARKZAD
% FE VSRR T CYARY W+ CZENA CZRR G5 1 ) k2 VARYA+ (Y32 C2IX~G5 ) D # k24N ARKZY + \
1 £ § P IHT I FER—GE ) 4ok ) kS AVARKZA D 3
4 Bl RETURH :
X FASEH
F ILIST
L FFORT
- B END
3 ]
; i
!
3
|
4 ;
i {
d
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1 $HSSH
3 b SCRAT
3 DRAGT FPROG DRAG TRELFE 14 HOV 79 RG1 S REMZ:DRAGT. FOR
4 CROSS
5 NORK3
& NLSTC
7 NLIST
8 $FORT
9 SUBROUTINE DRAGTCCD. AMC, RE, IFL.AG)
16 C ROUTINE SENT RE, AMC : REYNOLDS NO. ., MACH MNO.
11 C RETURMS CD : DRAG COEF.
12 C JFLAG= -1 VALID CD; IFLAG = @ NO CD

1% DIMENSION DRAGCE, 22

14 INTEGER*2 ARL(24, 22). ARZCA7, 31), ARZC16, 15>
1% INTEGER#*2 RENL.(483, RMACHCSX)
16 INTEGER*2 ARLACS4. 5. ARVEC(24, 7), ARICC(Z4, 7)
17 INTEGER#*2 ARZACLIT, 85, ARZEA7, 7>, ARZCCL7, 85, AR2DC17, 8)
12 INTEGER#2 I..J, I&. Ji4. 11, JJ, NMA. IFLAG, 11, J1
19 EGUIVAILENCE C(ARLCE, 13, ARLACL, 1)), (ARL(1, 93, ARLECL, 1)1,
frye ® CARLCL. 463, ARICCL, 152, CARZCL, 12, ARZACL, 153, 4
1. 5 CARZCL, 93, ARPERCL. 152, CAR2CA, 167, ARZCCL, 1)),
o * CARZCA, 245, ARZDCA, 150
23 o
e DATR ARLA/
. o) H1ETE, 1664, 1535, 1491, 1449, 1384, 1342, 1789, 1256, 1199, 1471, 1142,
26 X1132, 1164, 1675, 1653, 1855, 1038, 3. @, @, o, 3, @.
o7 R1E683. 1632, 1544, 1491, 1452, 1392, 1347, 1292, 1252, 1200, 1171, 1144,
2 . e %1134, 1186, 1678, 1669, 1655, 1644, 8. @. @ o @, 9.
. KT K167, 1622, 1547, 1495, 1458, 1400, 1352, 1298, 1254, 1207, 1171, 1147,
| K2 H1136, 1153, 1686, 1667, 1655, 1043, . @, @, @, 8, 8.
H =4, w1726, 1643, 1555, 1503, 1463, 14108, 1358, 1302, 1259, 1267, 1175, 1150,
. K] $1138. 11168, 1B22, 1865, 1655, 16475, 8, . 9, a, a. 2.
‘. 3% ®A749, 1658, 1567, 1519, 1473, 1426, 1366, 1210, 1766, 1212, 1184, 1157,
: =4 #1141, 1111, 1058, 1678, 1658, 1651, 8. G, 8, a. a@. 8, ]
! 35 R17EM, 1680, 1586, 1533, 1485, 14308, 1375, 1319, 1775, 1220, 1192, 1163, '
! 36 %1149, 1122, 1695, 1676, 1662, 1055, . 8. 8. o, @, a.
i 37 #1889, 1703, 1597, 1548, 1498, 1444, 1390, 1330, 1287, 1230, 1292, 1173,
# 8 #1158, 1138, 1161, 1654, 1066, 1666, e. o, 8. o o, 2.
| T w1841, 1728, 1615, 1564, 1512, 1456, 1468, 1341, 1298, 1242, 1214, 1186,
. 4 1178, 1146, 1169, 1697, 1634, 1672, 8, . 9, a, a, G/ ;
44, DATA ARRIE/
! e KAS7E. 1753, 1636, 1582, 1528, 1474, 1414, 1355, 1318, 1257, 1227, 1196,
i 4% 1179, 1146, 1413, 1100, 1089, 1675, 1063, 16850, @, 2. @, a,
! 44 ®1.90%. 1788, 1657, 1664, 1545, 1487, 1429, 1368, 1322, 1270, 1237, 1263. ;
: 45 #1186, 1153, 1120, 1166, 10932, 1679, 1065, 1652, o, 2, a. @.
' 7 46 XK1941. 1816, 1673, 1621, 1562, 1502, 1442, 1382, 1337, 1282, 1246, 1210,
H 47 #1192, 1157, 1122, 11,68, 1694, 1688, 1066, 1653, . Q. . a,
48 #1956, 1625, 1692, 1632, 1572, 1514, 1456, 1336, 1342, 1288, 1251, 1213,
49 #1195, 1168, 1124, 1116, 1896, 16081, 1665, 1053, 1646, 1638, 1625, 1015,
: s X1976, 1841, 1766, 1644, 1582, 1526, 1458, 1397, 1358, 1293, 1255, 1217,
{ 107
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1
R1199. 1168, 1425, 4411, 16937, 1682, 1664, 1854, 1847, 1839, 1026, 1016,
X1999, 1860, 1781, 1657, 1582, 1529, 1465, 1403, 1356, 1298, 1259, 1219,
K12PE, 1163 1426, 1111, 1096, 1632, 1054, 1052, 1646, 1037, 1023, 1616,
K2O2F, 1890, 4TIT, 1671, 16849, 1538, 1472, 1410, 1361, 1302, 1262, 1221,
3 pt W1ZB2, 1163, 1425, 1316, 1895, 1681, 1063, 1871, 1644, 1834, 1622, 1612/
: S8 DATAR ARICY
; e Xz@ds, 1901, 1756, 1687, 1618, 1543, 1486, 1418, 1268, 1366, 1265, 1223,
] TR ; 01164, 1124, 1169, 1834, 1086, 10632, 1650, 1842, 1832, 1619, 1663,
! o W ASEVLATVET, ATES, 1833, 1562, 1498, 1422, 1372, 1307, 1265, 1222,
i S d1EF. 1122, 1188, 16853, 1578, 1662, 1648, 1043, 1032, 1820, 106106,
: (=% 15340, 1736, 4747, 1644, 1568, 1495, 1427, 1274, 1366, 1264, 1221,
: [ 5. 13102, 1 » 1185, 1887, 1674, 16861, 16416, 1623, 1623, 1017, 1667,
3 &0 T 906, 18RS, 17EL. 1608, 10808, 1562, 14320, 1376, 1305, 1263, 1220,
4 SL3407. 1213, 1183, 1888, 1073, 1658, 1642, 1036, 1623, 1614, 1664, ]
25 e A9TR, A8EL, ATHE, 1671, 1596, 15160, 1432, 1278, 1362, 1266, 1217, '
=1 XI3E, 1104 1318, 1182, 1686, 1678, 1654, 1639, 1032, 162732, 1816, 1680,
&7 1290, 1328, APE2, 1686, 16682, 1519, 1435, 1279, 1208, 1255, 1219,
=] 1352, 41412, 189€, 1021, 4685, 1851, 1636, 1828, 1319, 1605, 996,
=5 ZOG7, 1805, 4780, 1TH8, 1613, 1527, 1438, 1379, 1298, 1253, 1211,
7 L1454, 1115 1835, 1873, 1663, 1647, 1631, 1623, 1814, 1961, 291/ ;
i} C
e LATA ARzF
E #1440, 12386, 40537, 1245, 1816, 1172 1344, 11066, 162%Z,
v H10E€8, 1651, 1638, 1627V, 1620, 1616, 937, 87,
7 R144Z, 1378, 4232, 1246, 47685, 1472, 1137, 11065, 1873, '
TE RIEET e, 1631, 1628, 1517, 1665, 931, 981, B
e ®A443Z, AZTVE, 4287, 1234, 1197, 1467, 1132, 16823, 1673, '
iz ALBD9, 16841, 1624, 1918, 16811, 1G66. 3985, 975, . i
V3 1AL A3V, 1280, 1507, 1136, 1468, 1120, 1690, 1665,
2 RIS 1632, 1626, 16109, 1664, 933, 973, 2367,
i, 2040, 136 A3VE, 1218, 1184, 1154, 1447, 1656, 1861,
! e Aléetd, 18237, 1616, 16683, 332, 283X, 971, 260,
i B3 ALD, 1325, 4266, 1033, 1174, 1146, 1168, 1673, 1893,
i =2 RIGET, 1026, 1@11, 936, S35, 2797, 962, 951,
; 25 M1444 ARDR, 1857, 1498, 1162, 1136, 163&, 1672, 1644,
: oE R1B27T, 4634, 18603, 285, 977, 969, {03, 942, i
= H1A4Z, 1350, 1249, 1186, 1156, 1123, 1681, 1661, 18334,
b = Aledle. 1600, 391, S77. 2[€V. 958, 34Q. Q23S
% S DATR RESEAS ;
3 A R1440, 1347, 1238, 1177, 11322, 1167, 1668, 1846, 1221, 1
) = Xlemz, S3&8, FRA. ER, 906, D, 928, 947, :

=
g
=
e HAAZ?, AZZA, 42306, 1168, 14135, 1525, 1650, 1636, 18485,
2E # o9a7. IFL. 260, S42, 394@, 9%, 916, 837,

S4 $14ZE. 1327, 1214, 11432, 1695, 1673, 1634, 1011, 985,
=
=)
2
o
=

’ X 264, 304, 942, 9239, 9524, 913, 892, 878,
& Y1422, 1345, 1197, 1125, 1676, 1052, 4614, 990, 968,

¥ ¥ 947, 31, 243, 20, 363, £68. 8EY. 854,
= #1426, 1298, 11306, 1166, 1057, 1A37, 3833, 968, 947,

= W o2ZEe, 212, 9GY., 832, 881, 87a. 855, S44.
1 ®1414, 1284, 1156, 1680, 1637, 161%, 972, 246, 926,
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by
161 X 910, 895, 882, 864, 854, 846, 828, 813,
162 KA377, 1247, 1119, 1652, 1668, 987, 945, 916, 891, :
168 R 869, 3857, 841, 8298, 818. 868, 796, 781/ l
1 174 DRTR RARZC. ?
- 1.5 ®1175, 166%, 952, 96@, 857, 837, 798, 773. 750, 7
i 138 ® 727, 715, TAS, 696, 686, 677, 667, 656. |
1@ X1BEs, 984, 886, 825, 78?Y, 776, 721, 701, €78, i
108 X 661, A52. 638, 624, 626, 616, 662, 593, i
169 K1837, 928, 8295, 778, 737, 718, 677, €50, €25, '
] 114 X 611, 608, 583, 579, 575, 564, 558, 551, 1
114 X 995, 899, 784, T3, €93, 678, €35, 667, S84,
192 ¥ 571, 562, 554, 544, 535, 530, 525, 519,
113 R 974, &74, 7N3, 7E0. 657, 637, 663, 571, 549,
114 X 537, 525, 518, 514, 565, 506. 499, 494, .
115 ¥ o95Y%, 293, F28. 674, 632, 614, 574, 542, 527,
116 ® 515, 564, 495, 488, 483, 479 473, 470, i
117 ¥ 938, 834, TES, 657, 61%, 588, 555, 529, 515,
118 X o438, 486, 481, 477, 474, 469, 462, 457,
114 W oarn, 219, 689, 539, 598, 573, 5S40, 517, 500,
126 ¥ 483, 47 APH, 463, 460, 456, 450, 448/

123 DATAR ARZDS

} RS ® 914, 2168, &84, S5ZB. 588, $el. 3527, 9097, 433,
E 12z XK oagn, 473, 459, 452, 4508, 445, 443, 438,
124 X 9B5, 738, &72, 628, 580, 03, S516. 498. 484.
* 175 # 47e, 964, 452, 443, 442, 4368, 434, 436,
‘ 12a ® 824, 733, e84, EBE, S72. D46, D16, 491, 475,
N 127 X 485, 406, 445, 436, 430, 426, 4235, 421,
3 1a8 ® 874, 781, £53. D59%, 5Se4, D6, D6BX, 484, 467,
2 139 ¥ 45¥, 448, 437, 429, 426, 4319, 41é, 411,
! 126 ¥ 85¢, 778, &52, D90. 55A. $Z9. 484, 472, 454,
: 133 X 445, 435, 4228, 421, 414, 487, 482, 395,
130 X 843, VE2, 649, T84, 543, T18, 486. 461, 444,
133 ¥ 425, 424, 4419, 418, 485, 399, 391, 284,
1z4 X 846, 7¢LE8. 648, o77, D030, 06T, 476, 443, 433,
! 1z6 WoB44, ¥O1, 647, 575, 538, 492, 460, 444, 430,
o 1=7 ¥ 414, 487, 298, 229, 3B7. 384, 388, I72
| 138 C
. 139 DATA RRZ=/
140 Ko84, 575, @, 8, 8, B, 6. B8 B 8B B. &8 o6, 6 6,
144 Xo44., 527, 3, a, a. a, 3, a, a, 8, a, 3. a3, a, 9. a9,
142 X51.X., D@7, D61, 506G, 499, @, a6, &8 @ a6, @ 8 a @ 6,
143X X450, 485, 48], 4580. 486, ©, @, B, B, 6, B, B B, B, 9 6,
144 rn464d, 453, 457, 452, 453, 459, 461, 4605, 463, 475, 477, 485, 497, 502, S11. 512,
14% K431, 449, 446, 4493, 453, 451, 454, 456, 459, 463, 468, 4832, 487, 495, 501, 5685,
14¢€ A4144, 443, 442, 441, 442, 443, 444, 447, 450, 451, 462, 472, 479, 485, 491, 496,
147 HAZ7, 432, 431, 432, 433, 424, 438, 440, 442, 443, 456, 464, 472, 479, 485, 492,
148 X123, 424, 425, 426, 427, 428, 431, 432, 434, 435, 449, 456, 465, 474, 488, 486,
. 113 X420, 416, 428, 473, 425, 426, 428, 431, 432, 433, 444, 450, 459, 468, 475, 480,
: 156 XA410, 488. 416, 4708, 423, 424, 425, 426, 427, 433, 442, 448, 455, 463, 468, 475,
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3 § ®399, 349, 1482, 407, 410, 412, 414, 417, 420, 479, 435, 441, 445, 454, 457, 465,

17 KIS RS, 391. 396, 398, 40@, 406, 4QE, 410, 417, 428, 436, 448, 449, 451, 456,
153 $3ITHE. 3TE, 385, 391, 393, 395, 400G, 402, 404, 407, 419, 421, 439, 448, 458, 455,
1%4 WIT1. I7A, 379, 366, 389, 391, 391, 39€, 399, 492, 410, 425, 438, 447, 450, 455/
195 C
100 DRTA RENIL.
VT - 1. 2: 3.- 4) 51 "1) 10) 15.~ 26: 390 40) 504 69) 86, 1664 1?01
e s R L. 180, ZOR. 208, 250, 300, 356. 400, 456, S99, 550. 600, €50, 700, 808,
17 Voo, 1eBE. 15086, 2988, 2560, 3800, 3500, 4000/
It N
161 LATS HpetRCE.
IR ST AL 300, 4806, 180, 363, 340, 376, 360, 280, 266, 250, 246, 2306, 220, 216,
N DL LS. 1A, 18T, 180, 175, 476, 185, 166, 155, 150, 145, 144, 135, 136, 125,
1601 Sl At L1@, 185, 180G, 9%, SW, 85. 38, ?5. 78, £5. 69. 55, 506, 45,
1E5 Aol T AL 18, @
1 e I
R i
Ve DDFs 5T s B OR ARC. GT. 1. 8> GOTOD 16
1e T
13 GQUITCL
oy 10 IF RF=-10 > (20 306 36
17 ) I=1 ;
A 10R LOTO TG
o L4 36 IF RF—1060@. > 50, 58, 40
! 17% 40 [~ * !
178 GUTO T
4 177 o [y 2@ I8 1.3
g y7E 15 1% )
1va TR FOALCT+1 0410
15 IF TR T @ a2 TRI=TS
;o1E IFCFE Trinx 30, 2A, 2R i
1 ) CONT THIJE :
b ol TG IF A= By 230, 96, 85 .
184 =0 Je=1 !
L& SOTO 118 :
15R 6 DO 4IRS Jis 3, SO .
1av J=T14 :
168 TR1: AMACHJ+13.71006. ;
189 IFCANC-TRYY 165, 116, 116G i
196 166  COMTINUE i
&t 1 [ }
REL © DRAG TRBLE SPLIT INTO THRFE SUR-ARRAYS: :
19% C Az, ARS, AR :
194 ¢ IF NOT IN OF THFSE. COEF-@ f
195 C  FIMND FOUR COEF: (I, J2, (I+1,.3>, C1, J+1), (1+1, J+1> ?
13¢ c {
147 116 DO 256G M-1, 2 i
198 DO 233 N--1, 2 i
195 11=1+M~1 1
N J¥=J+H-1
110 *
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g % 14
283
Jh4
20%
206
207
288
209
216
213
: 210
] e IS
214
P B
PR
217
218
219
200
223

ey

f e

L] 4

207

‘ o228
209

23

s |

7 e 0
23X

234

235

LN I (R L N
EERVEIREE I FUR PN |
BB Rt i )Y

43

139

144
1503

166

170

196

08

N
hy
iy

bt

NMA=4
IFCILI.LE. 24> GO TO 120

IFCIJJ LY. 39> GO TQ 140

NMA:- 3

GO TO 140

IFCJJ. GT. 22> GO TO 130

NMA=1

GO TO 140 C
IFCII LY. 8> GO TO 140 I
NMR:-2 i
GO TO <158, 160, 176, 220>, NMA
DGV:=ARI (11, JJI>./1@06.

GO TO 139G

13:11=-7

J1s II-22

OGV: ARSI CIL, J11/100606.

GO TO 196

I1:11-24

J1=J3J-38
DGV:-ARZ (11, J1)5/1000.

CONT INUE

DRAG (M. ND=DGY

CONT INUE

TR1:=RFNI_CI)>%10

IFCTRI . LT. 8. » TR1=P?D.

TR2=RENLCI+1)%18.

IFCTR2. LY. B. > TR2=73.

R1: (TR1-RE>/(TK1-TR2)

TR1:AMARCHC(J> /108,

TRZ=AMACH(J+1)>/1068.

R2=~(TR1-AMC)>/(TR1-TRZ>

IFCDRAGC(2, 1>. EQ. @. B. OR. DRAGC(3, 1>. EQ. 8. 8. OR. DRAG(2. 2>. EQ. 9. &
. OR. DRAGC1, 2>. EG. ©. &> GOTOU 2206

CO1=R1*(DRAGC(Z, 1 >-DRAGC1. 1> >+DRAG(1, 1)

CDZ:=R1#(DRAGC(2, 2>~-DRAGC1. 2> >+DRAGC(1., 2>

CDO=R2*CCD2-CD11+CD1

IFLAG:=~-1

RETLURN

IRE:-RFE.

WRITE (4, 508> AMC, IRE

IFLAG:- @8

RETURN

FORMAT (38X, 2AHDRAG VALUE NOT GIVFN. 14X. FY. 2, 16>

A e A=



1 =AM

o SCRAT

3 DRVT FPROG FINDS DRAG VALUE 14 NOY 79 RB1 S REMI:DRVT. FOR

e CROSS

5 NORR®RZ

S NLSTC

7 Ml IST

8 $FORT

) SUBROUTINE DRVT (K, TEMP. RE, AMC. CD, DENTT, HI. LLL)>

16 COMMOR SCONSTS RG. PHIL HMSL, AMS, 28, DI, VB, AM, GSRG. AB

13 commor SCOR IS OFEGAR. CPH. CPHCZ28. CPHEZE. C2R, SPH. SZ2E

1 COMaR ATHED, 220, R20E2, D2, A0, RRC3), DX, w33, RY (3, DY. WX, WY
17 COptior 2T 2 T, RIRSHIC6G@ ),

an W BETHSHMACEED Y BIASHY CEBEY, BIRSRCEBE), RIAST (680>, JMK, BEIASMC (666 )
in Iy SEF+2 K. LLL. L. IFLAG

Ir DRYG L. DeENT A2 58 &

17 HI=FI1 0+ (RACI24#RKII D+RY A D#RY (1D D /¢, #RGI+HMSL.
15 OF=1 +HIRD

: MTHR SSRGS O T
] TR O =YESDENT ARMS ) #MTHR
&3 Bl RO AT 0

: el Bir's R e 3 0 bTLI
) R BS o uRkIulinr G#DTHO
s} D OMEGRS TR I2 0 CPHSZRHRY (2 0 SFHD)
¢ &5 O DMEGR + (RS D D4 CPHCER-FACE s #SPH
y IF NZ=-0MEGR+CPHACRK (2D ETHEARY (S O#0ZRD
, 27 IFcy, ERQ 20 GOTO 2
i e VEL: SRRTCRZVZI4RIC2 I+ CRRCE I =MD w42+ (RYCZI—WY 2 #w2 ) '

! o= CAEL RTMOS T TEMP, DERT D
j g FRE-DFEI 42FI + DI+ CTEMP+110. 4223 458 —~6+TEMP**%1. 5)

=1 AMC WELASIRT OIS, 16/TEMP ) AZ2478. 29285 !

3z CHLL DRPAGT SO AMC, RE. TFLFRT
I IFCL, ) AG 266, 156, 206
105 HRFELTHO -[Any HI
3AG FORWAD LM IHHINARMING — THEO TRAJ, SX, SHAL T=., F19. 1~

#A I, AVHZERD IM DRAG TARELF - PREVIOUS CD USED) !
M COMT LIE 3
E: 3 SHDEMT DA +\EL

DI RS0

AL | SO S A
3. DY Ryl ZD
B GOTO &
A% 7 LS -ERR2 ORI
A} D =F4 0 RA I =) +BX -0
A% (60 R R T8 S At EJ U E J 34 e

sy

[RLRLFS ARSI
VIRV IE: S RN

o

i<

LI I

a8 WeZar DY
43 (I U |

BR DEMT 1 +-DEHT
ad & FETURHK

i " LIST :
Tt +F 0 .
i END i
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TS

o o s

=9
SOOI L AT

G0

46

%
%
e
HES
fi4

FHSA

FITON

FFORY

8]

A a

$AHSSM

SFORT

SCRAT

PROG CALL. SMOOTHFD VEL

CROSS
NORKZ
NLSIC
NL.IST

SUBROUTINE FITON

COMMON ACOEF . PXY1(TI 5, FRYZC(IT), P22(21)5, PZ1<30)

COMMON TIMECIGE). K<188), v(106)>, 2¢1088>, TMIDCSE), XMID(S8), YMI[S6 ). i
A ZMIDCSE . XVMCSEs, YYHCG8), ZVIMCSa3, TX, J, W, MIDMAX, KMAX1, KMAKXZ,
B 21, NIST. HXYL, NZ1, 2XMC53>

INTEGER#*Z IX. J, N MIDMAX. KMAX1, KMAK2, N1ST, HXY4, N71

INTEGER%Z 1. K, NEND
P¥=0. @

PY=0. B

P2X: B,

FPz-Q G

DO 1 1 1. EMAR
F2ZRP2R+ZCTI 2 4PHYLCDD
FR=PYEFRCIDPHEYLICT )
PP+l aPEY1iCI >
MNEMND- NS1+H1ST~1

DO 2 I=NAST., HEMND
K=1=-N1ST+1
PZ=FE+2CI Y #FF1 KD
GO TG S

ENTRY FITONZ
PX:-8. @

PZX- B

PY: 6. 3

F2:3 B

DO 2 I-1, KMARXL
PZ=FPZ2+2CI1>4P21C1I>
HEMD=NXYL+NILST-1
DO 4 I=NIST, NEND
KeI-N1ST+1

PEo: PE2R+ZCT 24P HEYLCKD)
FrePReR I awPRYLCKD
FY=FY+v (] 2 xPRY1CKD
THIDMY=TIME CMIDMAX )
YMIDCND =X CMIDMRY )
YMIDCHD =" CMIDIMRRA S
ZMIDCHY =2 CMT DA
RV = P,
YVYM R D =P ®D,
ZYMIND = P24,
SRMCNDY P 2R
RETURHN

LIST

END

14 NOV 79 R81 S REMZ:FITON. FOK
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FHESM

)

= INTER

S T e

3riuk

- Do

[ Y
ey "

1T

A ERIN]

1 T

v i PN

it
LN~y

~

-
-

o e B ST S

f e RTEE

SCRAT

FROG [ATAR INTERPOLATION 14 NOV 79 RP1 S REMZ: IWTER. FOR

CROSS
NOK: '3
MLETC
HLIST

SUGSRTUTINE IHNTERCINTERF, 20 &%, 1Y, IPGE, STALT)

Lot T ATATH BT, ARG, HE, WN. WT, THETR, P1, RHOOO, T, CD. RE, YRHO, VWX, VWY

R VRS ST THRTALT, ITIM CRREGL TNDL, TN
b 'F THL ITIM, AMND IWMTALT AS INTERGER#4 VAR
ey R e INTLRF, IV, IFPGE, IMCREM
ItelFEPE 260
FOINT-RE FR 20 THCRFM=13606
PEFYHT GT STHL T GOTO 404
IF HTALT ) 708, 706, P51
WITAHLT THSTHCRFHM
INTAL T IRTALT4INCREM
e TGO 3G
IF THOAL T-THY <34, 782, 702
FOTHET: It i T
CEIALT: «RUTHELT-SALY ACHI-SAA
METY. SRE+LEI AL T+ WE~SHED
BHOT Y SAHA+DEI Al T WN-SAH4 3
MTIT SHO+DELARLT#CNT-SHW )
TP HANGE CTTT.WELT, WHITH
I4FTIT-TT
o1 SATHDELAD T4(72=-5A7 )
TEL EFRZHDE ALLT# (2 E3-SHB )
LR T T SRIOHDELALTHCCFRER-SAZG S
T2 3T SAHTI+DELRILTHCTNDLI -SA7 1
TG I T ZRPZ4DELAL THCTHDI =SR2 »
YAHOTT CSAHLTHDELALT +CYRHO-SALT
WL SALE4DEL AL T# WK -SALED
VWY LT SHYRADE AL T# (YWY ~-SARI SO
ST SAHTGHDELA TV T-5A1G0
VEIT SAS+DELRLT#OWR~SAS9
FIMRIT- SR L+003 B14FI SR D+4+DELARL TX
FedulT 1l G451 34CCRHROODSSA13 > x+DELRLLT )
17012917+ DFL LT+ T=5RL >
COIT SR+ LARLT*#CCh=-5ARL
IFEIT: SHIS+DELAN T+ RE~-SALD)
ANCIT: SR16+DELALTH(AMC-SALED
AL T=INTRI T
Teir:=-1T1)
IFCIPGE LT 58> GO TO 33
IFGE:-.Z
WRITECLY. 4G1 >
FURMAT CIHL. 95X, Z7HeeR M. S NOISE ERROR IN**#/2X, 119HTIME
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51
S2
53
S4
=1
e
Sv
ol
&8
&1
&%
€4
&5
[
&7
68
&3
P
71
s
7z
V4
5
vE
e
7E
ra=|
S8
=4
o2
&3
24
25
=1y
av
51
89

K

S606

327

464

$ASSM

SFORT

* EWIND NWIND SPEED DIR

*N CF
* M’S

Mss  DEG

MB K GR/M3 M/’s M/s2 sCC

* /S *xkikPERCENT #4%%k  M/S  M/S >

IPGF:=TPGE+

1

WRITE (4,960> Al T, TEMP, RHOIT, PIMBIT, WEIT, WNIT

FORMATYL” ~

» 6E10. 4

WRITECIY, 327> INTALT, WEIT, WNIT, WTIT, IHETIT, PIMRIT. ITIT, RHOIT, 2217,
#ZZIT, TNDZIT, CFRQIT, VRHOIT, VPIT, YTIT, VWXIT, VWVIT

FORMAT (9,
*ZIFE. 1. 2FD.

INTAL T=INTRI.T-INCREM

GO TO 7@l
SAL=HI
SAZX=WE
SA4=:WN
SAG=WT
SAS-THETH
SHY=Z2
SAG=Z2X
SAS9=VP
SALB:=NT
SA11-FIMB
SA12=T
SA13:=RHOGO
SAL4::CD
SA1S5=RE
SRLE=AMT
SA17:=YRHO
SALE8=VIX
SA1I=\Y
SAZB:=CFREQ
SAZL=THD1
SAZ2=THDZ
RETLUIRHM

LIST

EHD

i

I7, 2F6. 1, F?. 2, 2¢14, F9. 53, F8. 2,F6. 2, 2(1X, ES. 4>,
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$AS S

SCRAT
I INEAR PROG COMFUTE LINFAR COEFFS 36 NOV 79 Rl S REMI:LINERR. FOR ‘
CROS=
HORXE
MLSTLC

NLTST

FFORT

[
jx

FHESH

FFORT

SUBROUTINE LINERR(NFTS)
COMMAN ADOEFSFEYLCRI D, PAYZCZ0N, PEZ2C21 3, P21(51 >
INTEGER+D MPTS, M, Ed. K2 1. P
TEF=MNFTS

D CTR=1. 3 (TP TP+1. 318,
MO TR~1 22

Pld: p+d

FPZ1OML 0,

DO2E T4,

[ G W |

FI M+ T

FZICKEZY 1D

FAACKL 221 k20

RETURKN
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ST

20O NOALWR P

$ASSH

RERVYG

$FORT

ODOO0O0OO0O0O0O0

[

$ASSM

$FOURT

SCRAT
PROG HALF SEC AVERAGING 14 NOV149 RB1 S REM3:REAYG. FOR
CROSS
NORX3
NLSTC
NLLIST

SUBROUT INF RERVGCICKT, IFLAGZ)

COMMON TIMECAIQ@O), X(160), ¥<106a), 2{186>, THID(S8>, XMID{S50,. YMID(SHB),
A ZMIDCSAN: XVM(SE), YVYM{(SA), ZYMCS0)., IX, J, N, MIDMAX. KMAKL, KEMAXZ,
B Ci., N1ST1. NXYL, N21, ZXM(S6)

INTEGER®Z IX. J. . MIDMAX, KMAXL, KMAKXZ, NAST. NXY1., NZ1

INTEGER*Z 1, IFLAGZ, ICNT

IFLAGZ=-1

ST=8.

SX=a.

SYy=0,

52:=8

DO 1 I=1.5

DATA FROM THE BENCHMARK RUM TAFE Y3S8S
AND PROGRAM S3150SERMAXENCHMRK. PMR
PRODUCES DATA LABELEDL “TIME b3 Y 2",
THE FINAL. ERITFD DATA CORRFSFONDING TO
TO X" (51> IS USED FOR CRL.CUL ATING
Y¢J), AND DRI1A CORRESFOMDING TO "y
(82> FOR X(J),
THIS FPROGRAM WILL FOLLOW THIS CONVENTIQN
IN THE STATEMENTS BETWEEN LABELS 5 AND 1
DRTH RERD S, S=Y, S3=2

RERDC1. 5, END=2> T, 5S4, 52, 52

FORMRT(4ELS. 7

ST=5T+T

SH=SK¥+SZ

SY=SY+51

SZ=S2+53

TIMECI)=0, 25T

ACTIr=, B6EFEH5HK

W JID= DEBIEREY

2CI o= BERIERES

RETURN

IFLAGZ:=8

RETLIRN

L1517

END

S

e e A e Ao e o RS A s
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FHAEH

SCRRAT
FROG
CROSS
NORXZ
HLETC
MLIST

REAVYGET

PRI N U=

*FORT

SUEBROUTIMNE REAVGTCIFLAGH >
COMMON ZTHEOS/Z2TC I3, R2C3),
DY W, WY

L RS e N

11 ®

1.7 A ZMIDCTG .,
BECd, MAST, MY, M3, SXMIDRY
INTEGER#2
INTEGER®S
IFLHAG~1

I. IFLAG4

1 ST-@3 &

12 i

- R

21 3. @

e I-4.5

S L THEOTCTD
24 IFCT. ER. 993 92 GO TO 416
ey ST=5T+T

s SHEfE+aT(1

o7 S+ TC1 D

2e 1 S5 +2TCd)

] TIME D JI0=8, 2%5T
XA B Jr=8 2%SE

B! WO T3 ZesY

AN BN
RETURH
IFLAGY:@
RETLIRM

P W]
S

) ad Al

!t
MO ST

b Lt g

THECRETICAL AVYGING 14 NOV 739 RG1.

L Jo Mo MIDIHAE KMARL, KMAXZ,

S REM3:REAVYGTY. FOR

2 KTC320, RAC3D, DR YT(E), RY(3D,

COPEON TIME CA@E), X1Ba> . YC10E)>, 2¢168), TMID(SA), KMIDCSO). YMIDC3B).,
VRSB, YYMCODRD . 2VMCSad, T4, J, N, MIDMAXM, KMAXL, KMRxZ,

N15T. M<Y1, NZ1




o BV 7 ebe sttt

R &

A o
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‘=

=
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(RS
RS

15
I
v
1=
13

20

R}
.
N g

3 N
RN

™
-

bl o

R

X\
T

S PN RSN,

R

M

BEARAE

e

-
s
-..:'

Pres-rr P

FASSHM

St IDE

$FORT

B Cd, HLST, MY NZ1, ZXMCS8)
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SCRAT

FROG MOVE DATA 4 FPT 14 HOV

CROSS
NORXZ
MLSTC
ML.IST

SUBERDUTINE SLIDECIR, ICNT, IFL AGD)

79 RB1

S RFMZ:SLIDF. FOR

COMMON TIMEC106)>, (1801, Y186, 21863, TMID(S8), KMID(E6, YMIDID58),
R ZMIDCS@, KVMOSED . YVYMOSR, 2VMCSED, TH, T, N MIDMRK. KMAXL, KMAXZ,

INTEGER*Z IX. J, K, MIDMEN, KMAKXL, KMAXD, N1ST. NAYL, NZ1

IMTEGFR+Z 1. IR, IC, ICHT. IFLAGX, IFLAGS

IFLAGD:—1

IA=KMAXL1-~IE

0O 113G I=d. IR

IC~I+1E

KT MOTCD

YOIo=YCICH

2CI=2CICD
TIMECT ) =TIMECIC)
IC=IR+1

DO 111 JF=1C. KMARXL
CAL.l. REAVGCICHT, IFLLAGX)
IFCIFI AGZ»13.4, 1120 112
RETURN

IFL.AGG=6

RETLIRN

. IFL RGD=4

RETLUIRM
LIST

END
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e P AR b e MBI o i e Tt e N L ey ey e o
s o e s e A NS il AU .1\ sl 4 K g .

§ 1 FH=SM
: - SCRAT )
B SLIDET FROG MOWE TDATAR 1 PT 14 NOV 79 RB1 S REMI:SLIDET. FOR
A CROSS
o HORAZ
2 ML ZTC
v ML IST
= FFORT
= SURROUTINE S IDETCIR, IFI RGED
14 COMMOM TIMECIED, HCA1@90, Y1680, 2¢40G0, THMIDCSE) . AMIDCSE), YIMIDCDSE),
K A TMIDCSEY, “VMOSEY, YYMOSED, ZVIMCSE Y, I8, T, 1 MIDMAK., KMAKL. KIMAKZ,
Ay B Ch.MAST, WYL WEL TEMODED
Js INTEGER+2 T¥, J. FHe MIDMAN. EFARL, KIMRKZ, N1ST. HEY1, HZ21
31 INTEGER+2 I. IA. IS, IFLAGY, IFLAGE
P IFL AGE: -1
C I VA1~ 1E
17 I-i.1IA
o 3
A S AT
T Tl PEIC
G RN S
& PAG TIMECI»: TTEC TS

1= TR+
D ddd Jo 70 KEARD 1
1331 CALL RFARYGTOTFLAGE D '
IFCIFLAG 2342, 142, 113
TR TURR
; : IFLAGE. & s
E | e FE TR
d Rk FH=S
g : 23 1 127 1
e | ty FFORT 4
ErL 3

aixigpi
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1 EASEH
= SCRAT 1
K THE FROG COMSTR FRWT PLOT 44 WOV 73 R33 S RFMI:TRE. FOR
4 CROSS '
o NORHE
[ WLSIC
T HLLIST
= FFORT
3 SUEROUTINFE TARCESALT, I¥)
A T INTEGER*+Z I, IY.J
14 ODIMENSION DERCS, S0, WIKNDCS, 8
1 DATH ZTERDS S —= 7/
1% DATA DENM S ZHAHG. B1 . 4HS. 47, 4HB. 54,
14 x 2#4HE. B1 ., 4HE B2 . G4HB. 91, 4HG. 95 ,
15 ! DHqHE, Gl , 4HE. BT , 4HB. 59, 4HG. 96 ,
15 » AHG. 51, 4HE G4 . 4HE. 47, 4HA. 72, 4HB. 92 .,
17 % AHE. 31 . 4HB. 2% . 4HO. 34. 4HO. 97 . 4HO. 39 .
18 “ AHB, 28, AHB. S . 4HB. 95, 4HB. 98 . 4HB. 99 .
1= ~* 4HB. 42 , 4HE 56 . 4HE. 56, 4HB. 99 . 4HD. 93,
20 b 4HD. 75 . 4HE 96 . dHG. 93, 4HE. 9% , 4HS, 99
y DATA MIKM /4 GHB. §1 ., 4HG. 01 ., 4HD. 32, 4HG. 14 , 4HG. 53 ,
on N AHG. &1 ., 4HGE. 81 . 4HD. B3, 4HO. 17 . 4HG. &3 .
' o3 ® 4HG. B1 . 4HG. 31, 4HG. B, 4HB. 24 , 4HO. & 4
por X AHG, G1 . 4HG. B3 . 4HB. 18, 4HSB, 55 , 4HB, 96 . 1

; o0 b dHE, B1 . 4HB. 16 . 4HE 6. 4HD. 97 . 4HB. 38
L b GHE. B2, AHG. 48 . AHG. I, 4H8. 93 ., AHG. 93
27 bS GHB. 57 . 4HE FE . 4HO. 99, 4HE. 99 . 4HE. 93 .

. 8 “ AHB, 96 . $HB. 99 , 4HG. 23, 4H3. 92, 4HE. 93 ,
= 136 FORMATC1HA. 26%. SSHRATIO OF HMFLITHUE OF SMOOTHED DEWSITY WAVE TO A )
=R AMPLITUDRE OF ORTGIMALS3Z2M, 46HMAVE AT A FUNCTION OF ALTITUDE RAWD WAV ]

3 30, ZEL ENGTH, #2534, SBHCALTITUDE AMD WAVFLENGTH MEASURED IN KILOMETERS. )
‘. oty P
] i %3 161 FORMAT (28X, SZHRATIO OF AMFL ITUDE OF SMOOTHED SINUSOIDAL WIWD To an
? 4 APLTITUDE OF /22X, SSHORIGINAL WIND AS A FUNCTION OF AL TITUDE RHD LIAVE
: 5 35 ZLEMGTH. #2235, SBHCAL.TITUDE RHD WAVEL ENGTH MFASUREL IH KIL OMETERS. o
K : A )
{ 7 182 FORMATCASR, BHRLTITUDEAX26X, GFHR 168 X 25 X S8 X 76 ¥ 6/ ¥ 4
! 38 1 98 % 4B ¥ 320 RAZEM. STCIHXIA2BY. PHM e BB, AHX ) <ZEK. PHA
9 24 2 1 K SCAG. THX ) /20%, PHY M, BCEX, LHKI /28K, PHE 2 X, SRS, 1HX) A8
. 45 X%, PHL. Ke BCEK, AHRD 20K, THE 5 X, 8CAS, 1HX» 220%. THN ®, SCER. 1
41 AHRI 226, THG 18 ¥, SCR6, AHHY 226X, THT M, BCEX, AHXY /285, PTHH 26 X,
4 TECRS. AR A/ AP AP ]
43 WRITECIY, 166) ;
44 IFCESALT. GT. 75. » GO TO 26
45 18 WRITECIY, 167> (ZERD, ZERQ. ZERD, ZERD, (DEHCYI, I3, J=5, £, I=1. 5
46 WRITECIY, 181
47 MRITECIY, 162> <(ZERQ, 2ZERD, ZERD, ZERD, (WINDCI, I, J=S, 82, I=1, 5> 3
45 RETURH
49 26 IFCFSALT. GT. 96. » GO TO 36
5 WRITECIY. 182> (ZERO, ZFRO, ZERD, CDENCI, J), J:=d, &), I=1, 5>
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e
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iy
[N N

ol
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=
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v Lh

ba ]

it B DA TS IR BT SRXET VR (0 YRR ) B

T Ty

L Ry

R OGRS J L SR B P

T

Y

FHSSHM

FFORT

WRITECIY, 181>
WRITECIY. 1820
RETLIRR

(ZERO, ZERD, ZERD, CWINDCI, I3, J=4, 8), I:=1, 5>

IFCESALT. GT. 1686@. > GO TU 48

WRITECIY, 102> (ZERQO, ZERD, (DFNC(I, J7, J=3, 83, I=1, B>

WRITECIY, 161>
WRITECIY, 162>
RETLURH

CZERC, ZERQ, (WINDCT, 32, J=3, 85, I=1, D)

IFCESALT. GT. 146 > GO TO 58

WRITECTY, 1650
WRITECIY, 161>
MRITECIY, 1G2)
FETURK

D WRITECIY, 1680

LMRITECIY. 101>
MRITECIY, 1630
FEETURN

LIST

ErM

CIERO, (DENCI. I3, J=2, 83, I+1. 52
CZERD, CWINDCTL, I, Ju=l, 83, 104, T
CEDEMCT, I3, J=1, 8>, 121, 5)

COWINDCTL, T2, J=1, 83, 11, 53
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i $ASSM

2 SCRAT

X THEQT PROG COMP THED TRAJEC 14 WOV 79 RBG1 S REMI . THEOT. FOR
49 CROSS

o NOR®Z

& NL.STC

Py MNL.IST

2 FFORT

9 SUBROUTINE THFOTC(T)>

13 IMTEGER*Z I4.K. U, IV

13 COMMON /CONSTA RG: PHI, HMSL, AMS, 28, D1, VB, AM, GSRG. RER
iz COMMOMN ATHEOQ ZC(323, RZ2(2)3, D2, X(Z2, RR(3), DK, ¥(22, RY(Z), DY, WX, WY
iz DIMENSTON RACA), BCA), PZC20, PRC22, PY (2D, QZC20, K23, QY (2>
14 DATA A.B/6. 8.6. 5.0. 5.1.8.1. 6.2 8,2 6,1. 6/, 1u/8/
isc IF{IU NE. &> GO TO 2

16 T=8

17 IU=1
i8 e DO 1 K=1,2

19 P2CKI=B, B
2a PHKI=E, B

3 PYCKY=E @

o QZCkH>=06. B

=X GRCKI»=3, 8
=4 1 YCKO>=8. 8

i H=@&. 1
26 DO & U=1.,4
27 DO V K=i4.2
28 REZCH 3T EKIFACU P2 CED
29 ReECK 2 =5 +RCU D #PH KD

2@ 7 RYCK =Y HEIHACUD HPY (KD

3 L3 & K=1, 2
32 CALL. DRVYTIK, Ai. AZ. AZ. A4, AD. RS, 11D
=X F2CK a=Da+H

=4 FPACK 2 =DirieH

35 PY (K=DY+H

36 RECKEI=RECKIFBCUIAP2CKD

‘ 37 G CED =X K +BCUIRPRCKD
. 8 YK=Y CKOHBCUI #PY (KD

39 € CONTINUE

48 DO & K=1,2

43 ZCKI=ZCE AT (KD A6

a0 BRI =X KD+QACK Y SE

47 8 Y(REO=YKDHRY (KD /6.
44 T=T+H

45 TAL T=Z2C1 24+ (R DX (10 +Y {104 (1 3 )/ C2#RG D +HMSL
1) IFCTRI T, GT. SbE8a. » GO TO 16

47 T:==999. 9

Z 1o IU=9

49 16 RETLIRN

LG SHSSM

O L.IST

W2 $FORY

o2 END
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(59

Ubalan <

RO o~k £ 0r S0

. S e
MR ANSDONYRADNOR

(XY
-‘J

B

B LR B

WANDP AL QNS RDDONYT AL AN DYDN

b 2 W W L ) W A ) RO B R DD

I
)

43

FASSHM

TIFAILLL

$FORT

ez

412

411

SCRRT
PROG CHK SPH1 COLLAPSE 44 NOV 79 R@1 S REM3I:TIFALL. FOR
CROSS
NORXZ
HNL.S1C
NL IST

SUBROUTINE TIFALLCHI, TFT, IFT, Z¥M, HI2, COLAPS, IPGE, I¥)

INTEGER*2 IFT, IH2, IPGE, 1Y, JFT

COMMON #TFATFT4, TFT2, TFT3, TFT4, TFT5, TFT6, TFT?, TFT8, TFTS, TFTO
DIMENSION 2VM(58)

GO TO {799, 302, 306, 350, 464, 317, 305, 360, 356, 362, 3547, IFT
IFCZVMCE). LT, 2¥HC4))> GO TO 2683

IFT=5

JFT=1

WRITECIY, 4445 .

FORMAT . 265, SSHAPOGEE NOT KNOWN. TIME OF FALL TEST NOT USED ABOVE S

*5 KK K

B3
304
2635

{31
267
208

IFGF:-IFGE+1

Gh 70 399

IF (HI-?7906. > ITA, 364, 384
IF (2VMOls+2668. > 412, 30T, 205
IFT=3

GO TO 335

IF (VML -TYMC20)> 432, 412, 367
IF (2¥M{1o+2608. > zRg, 388, 399
IFT=5

H1Z:-H1I/1603. +2. 1

IHS:-HIZ

HIZ=1HZ

IF (HIZ-HI3-. 5> 209, 218, 2106

2 HIZ=IH2

G0 TO 311

5 HIZ=IHZ+1

IHZ=HIZ

WRITECTIY, 417> IH2

FORMAT (1AW , 26K, 16HBALLOON APOGEE =, 14, 4H KM. )
IFPGE=1PGE+1

IFT-¢

RETUKRN
IFCTFTZ. EG. B. @O>RETURN

IF (HIZ-1680. > 398, 381, 313
IFCHIZ=-12T5. > 314, 318, 319
IFCHIZ=-145. > 315, 316, 317
IFT:=7

G0 TO 325

TTEST=29.

GO TO 323
TTEST=235. +4. #{115. ~HI2)/15
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g o1 GO TO 22X
: 52 316 TIEST=25. ;
: 5 GO TO 323 :
54 317 TTEST=24. +¢125. -H12)>/10.
58 GO TO 32X j
4“6 218 TTEST=24
u7 GO TO 32%
! 58 319 IFC(HI2-140. > 320, 321, 322
E S% 320 TTEST=22. +3. #(148. -HI2)>/15.
3 60 GO TO 323 ;
61, 321 TTEST=22.
62 GO TO 323
63 322 TTEST=21. +¢150. -HI2>/16.
64 323 IFCTFT. LY. TYEST+3. . AND. TFT. GT. TTEST-3. > GO TO 324
65 WRITECIY, 414>
66 414 FORMAT(2@X. 76HTIMF OF FAIL TEST BETWFEN 80 AND 70 KM. INDICATES BA
: 67 *L.LOON DID NOT INFLATE. > ]
! 68 IFCCOLAPS. EQ. ©. > COLRPS=70660.
§ €9 IPGE=IPGF+1
1 76 IFT=?
s 74. RETURN
1 7o 324 WRITFCIY, 445)
i 73 415 FORMAT(28X, 3PHBALLOON STILL INFLATED AT 70 KM. O
{ 74 IPGF=1PGE+1
, 75 IFT=7
76 RETURN
77 325 IFCTFT3. EGL 8. 8> RETURN
t 7R IFCTFT.LT. 52. . AND. TFT. GT. 44. > GO TO 326
79 WRITECIY, 446D
86 416 FORMAT (26X, SPHTIMF OF FALL TEST BETWEEN 78 AND 68 KM. INDICATES CO
\ g1 Al APSE >
| ez IF(COLAPS. FQ. 8. > COLAPS=6RG00.
" 8% IPGE=IPGF+1
i 84 IFT=8
| gt RETURN
a6 326 WRITE(IY, 417>
a7 417 FORMAT(20%, 32HBALLOOW STILL INFLATED AT 68 KM. O
4 S& IPGF=1PGE+1
3 es IFT=8
~ o6 RETURN
91 350 IFT=4
92 IF(ZYMC1). LT, ~156. > GO TO 355
93 IFT=11
94 RETURN
95 351 IF(ZVMC2)>. GT. 2vM<4))> GO TO 432
96 IF(2VM(1)>. GT. -158. > RETURN
7 IFT=8
o HI2=H1,/1600. +1. 5
99 IH2=H12
160 HI3=IH2
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IF(HIZ-HIZ-. S5 352, 353, 353
352 HIZ=IH2
Ga 1O 354
352 HIZ=IH2+1
IHZ=HIZ
204 WRITECIY, 4130 IH2
IFGR=IPGE+1
GO TO Ze8@
300 IFC2VMCLY LT, -218. > GO TO 412
TFT-3
RE TN
Foa IFCIN 02, GT. 2VIM<d >y GO TO 412
TFc2vMid s, GT. =210, > RETURH
HIZ2=HI- 1893 +2 1
IHZ=HIZ
HIZ=1H™
IFCHIZ-HIZ- S> 307, 308, 358
HIZ:-TH?
GO TO 309
Ine HIZ=IH2+1
IR -HIZ
352 WRITECIY, 4132 IH2
IPGE=IPGF+1
260 IFCTFTY EG & G) RETURM
IFT-165
IFCTFT. LT Z2 . AND, TFT. GT. 34. » GO TGO 361
MRTTECIY, 43185
418 FORMATC(2AK, STHTIME OF FRLLL. TEST BETWEENMN
H.APSE >
IFCCOLAPS. EQL 3. 3 COLAPS=55630,
IPGU=PGE+1
RETLiM
2Rl WRITECIY. 449D
439 FORMAT 20X, XZHEALLLOON STILI. INFLARTED AT
IFGF=IPGE+1
RETUIRM
464 GO TO (362, 265, 267, 363, 371>, JFT
362 IFCTFTS. EQ 8. 8 RETUKRN
IFT=5
JFT=2
IFCTFT. LT. 54, . ARD. TFT. GT. 44. > GO TO 363
WRITECIY, 426>
420 FORMATC 28X, SPHTIME OF FARIL. TEST BETWEEN
ALAPSE >
IFCCOLAPS. EQ. 8. > COLAPS=50000.
IPGE=IPGE+1
RETLURN
263 WRITECLY, 4215
421 FORMAT(Z0¥, I2HBALLLOON STILL IMFLRTED AT
IPGF=IPGF+1

[ %]
ol
=~J
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55 KM b
55 AND 58 KM
S50 KM. >

AHD 55 KM

INLICARTES CO

INDICATES CO
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(B A e e s

B

151
152
153
154
150
156
157
158
159
166
161
162
1632
164
165
166
167
168
159
174
171
17
193
174
1%
176
i 177
17
17
A 180
184
122
168%
184
185
196
1287
1«8
189
196
191
192
193
194
19%
196
197
19%
199
206
2
202
203

x99 RETURN
365 IF (TFT? LE. 6. 6> GO TO 399
JFT=3
IPGE=IFGF+1
IFCTFT. LT. 74. . AND. TFT. GT. 68. > GO TO 366
WRITECIY, 422)
122 FORMATC20%, SPHTIME OF FAl L. TEST BETWEFN S0
*LAPSE )
IFCCOLAPS. EQ. . 8> COLAPS=45000.
GO TO 399
266 WRITECIY, 423>
423 FORMAT (20X, 32HBALLLOON STILL
GO TG 399
IF (TFTS. LE. B. 8> GO TO 399
JFT-4
IPGE: IPGF+4.
IFCTFT. LT. 166. . AND. TFT. GT. 84. > GO TO 368
WRITECIY, 424> -
424 FORMAT(20X, SPHTIME OF FALL TES) BETWEEN 45
+LAPSE
IF(COLAPS. FG. 8. B> COLAPS=4G6GE,
GO TO 399
268 WRITECIY, 4257
425 FORMAT (20X, 3ZHEAILLOON STILL INFLRTED AT 40
GO TO 333
IF (TFTS. LE. 8. 6> GO TU 399
JF1=5
IPGE=IPGE+1
IFCTFT. LT. 456. . AND. TFT. GT. 124. > GO TO 370
WRITECIY. 4265
426 FORMAT(20X. SYHTIME OF FALL TEST BETWEEM 48
M AFSE >
IF(COLAPS. ER. 0. B) COLAPS:-35600
GO TO 393
270 WRITECIY, 427)
427 FORMAT(20%. 2PHEALLOON STILL INFLATED AT 35
GO TO 299
IF (TFT@. LE. 8. 8> GO TO 399
IFT=4
IPGE:IPGE+1
IFCTFT. LT. 222, . AND. TFT. GT. 498. » GO TO 372
WRITECTY, 428>
428 FORMATC(2@X. STHTIME OF FALL. TEST BETWEEN 3G
+LAPSE )
IF (COLAPS, EQ. ©. B> COLAPS=30GA0.
GO TO 399
372 WRITECIY, 429)
429 FORMATC28X, 32HBALLOON STILL INFLATED AT 30
GO TO 399

INFLATFD AT 45

371

$ASSHM

L.IST

SFORT

END 127

AND 45 KM.

K. >

AND 48 KM

KM. >

AND 35 KM

KM. b,

AND 36 KM

KM. ?

INDICATES CO

INDICATES CO

INDICARTES CO

INDICATES CO
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At s aatlib e Ao . TS < 2 s et e

1 SHESHM
> SCRAT
= TIFAL2 FROG CHK SPHZ COLLAPSE 14 NOVY 79 RO1 S REM3:TIFAL2. FOR
3 CROSS
X HORXZ ;
s NLSTC
- 7 MLLIST
i = $FORT
3 = SUBRDUTINF TIFAL 2CHL, TFT, IFT, 2viM, HIZ. COLAPS, IPGFE, 1Y)
. 41 INTEGEFR+2 IFT. JFT, IH2, IPGE, 1Y
i i COMMOIN TEATFTL, TFTZ, TFTZ, TFT4, TFTS, THT6. TFT?, TFTS. TFTY, TFTO
1 1c CIMENSTION 2VMCSE)
. 4" G0 TO (3993, 282, 306, 350, 464, 312, 355, 3€6. 356, 362, 351, IFT
; 14 382 IFC2¥Mezy. LT 2VMCd ) GO TO 383
- 19 41 IFT=5
10 JFT=1
17 WRITECIVY. 411>
3 1.8 431 FURMATY 26 SEHAPOGEE NOT KNOWN. TIME OF FALL. TEST NOT USED RAROVE S
L 13 *5 KM >
ki IFGF= IPGF+1 :
2 GOOTO 399 %
* oo 333 IF (HI-?7300. > 350, 364, 304 :
¥ praxe IO IF (TWMCLY+206. O 412, 395, 365 :
249 36, IFT-Z2 ‘
P GO T w3
; oF IRE IF (IWMCL=2VMIZI ) 412, 412, 367
: 2¢ IOT IF VMO p+2G0. ) 388, 308, 399 ‘
ped= 308 IFT=5
el HIZ=H1. 1800, +7 1
26 IHD =HI®
1 HIZ=[H"
2 IF ¢HIZ=HIZ-. 5> 309, 2316, 316
XX IHI MIZ: TH®
’ 29 G0 TO 219,
zn 210 HIZ~IHZ+1.
. 35 IH=H1Z 1
: 37 311 WRITECIY, 443> IHZ
- 38 413 FORMATCIH , 26X, 16HBRLLLOON APOGEE =, 14, 4H KM. )
; 9 IFE=1FPGE+1
46 IFT=6
41 RETURN
4z 212 IFCTFTZ. EQ. 8. 8) RETURN i
4% TTES =23
44 IFCTFT. LT. TTEST4+S. . AND. TFT. GT. TTEST-S. > GO TO 324
45 WRITECIY, 414) 7
4F 414 FORMATC20X, P6HTIME OF FHLL. TEST BETWEEN 8@ AND '3 KM. INDICRTES BR
47 #LLOON DID NOT INFLATE. )
48 IFCCOLAPS. EQ. 8. > COLAPS:=70000.
; 43 IFGE=TPGF+1 .
; T IFT=" %




S1
D2
o3
S4
o5
56
57
‘ oe
b 59

R’ BT ir =l

, 61
r a2
‘t 63
; 64
F &5
‘ 66

€7
b 68

69
7a
ré}
! 7o
3 73
74
75

e

79

a6

g1

| 8
| <
’ &4
&€

er

0]

&9

90

91

Gz

93

94

9,

RS oy

T
98
99
100

RETURN

24 WRITECIY. 4150

415 FORMAT(20X, 32HBALLOON STILL INFLRTED AT 76 KM >
IPGE=TPGE+1
IFT=7
RETURN

325 IFCTFT2 EG 0. 8> RFTURN
IFCTFT.LT. 46. . AND. TFT. GT. 38. DGO TO 326
WRITECIY, 416>

446 FORMAT(26X. SFHTIME OF FRI.LL. TEST RFTWEEN 76 AND 66 KM

Al APSE>
IF(COLAPS. EQ. @. > COLAPS=68GG0,
IPGF=IPGE+1
IFT=8
RETURN
26 WRITECIVY, 417>
41.7 FORMATC(20X, X2HBALLOON STILL INFLATED AT 68 KM. b
IPGE=IPGE+1
IFT=8
RETURN
250 IFT=4
IFCZ2VMCL >, LT, -158. > GO TO 355
IFT=41
RETURN
53 IFC(2VMCZ). GT. 2VMd1>> GO TO 412
TFC(2ZYM(1)>. GT. -15@. > RETURN
IFr=8
HIZ=HI/ 1604. +1. 5
IHZ=H1Z2
HIZ=1H2
IFCHI2-HIZX~-. 5> 352, 353, 353
352 Hl12=1HZ
GO TO 354
363 HIZ2=IHZ2+1
IH2=HIZ2
04 WRITECIY, 4435 IH2
IPGE=IPGE+1
GO TO ze@
350 IFC2VYMCL> LT -216. > GO TO 432
IFT=9
RETURN
306 IFCZVMC2). GT. 2VMC(1)5> GO TO 412
IF(2ZVMCL)>. GT. -210. > RETURN
HIZ2=H1/10006. +2. 1
IH2=HI2
HI3=IH2
IFC(HIZ2-HI3~- 35> 357, 358, 358
357 HIz=IH2
GO TO 359
358 HIZ=IH2+1

W
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FOKERT IR UN T I

SRR R S I SV S tv i

b

N

T

(PRI

e
[ 2 B

T O N T W P T S e
(LAY

B
LS

T U

IHZ=HT:=
359 WRITECIY. 413> IH2
IFGE=IPGE+1
360 IFCTFT4. EQ. B @> RETURN
IFT=10
IF:TFT. LT. 35. . AND. TFT. GT. 27. XG0 TO 361
WRITECIY, 448D
418 FORMAT(Z8K, STHTIME OF FALL TEST BETWEEM
ALAFSE
IF CCOLAPS. EQ. B. > COLAPS=S5860
IFGEF IPGE+1
R TLIRN
361 MRITEY I¥, 4190
439 FORMATC 2B, ZZHEAL LODN S1ILL INFLATED AT
I7PGE=IPGR+1
RETLIKN
A4cd G0 TO (362, 36T, 267, 269, I74D, IFT
ZED TFCTRTS El 6 5> RETURHM
IFT-
IFEYe
[FeTe T LT, 47, . AW, TFT. GT. 36. DGO TO 363
Me I TECTY. 426D ’
400 FORMATOZGM SYHTIME OF FALL TEST BETHEEN
Al RFSE
IFCROLAPS, EQL B, 3 COLAPS-S0GEG6,
TFGF= IPGF+4
FE TLIRN
ZET WRITECIY. 4710
471 FLFMAT (280, SEHBALLOOK STILL INFLATED AT
TFOF IFGE+L

SRS FETIURN
Il 1T OCTFTOLE B @y G0 TO 293
JET X

IFGR-IF3F+1
FOTETOLT. 2T, AND. TFT. GT. 58, » GO TO 366
WRITECIY,. 4220
408 FURMAT 23X DVHTIME OF FRI L. TEST BETHWEEN
+ {FSE K
IF-COLAFS EW 6. o) COLAPS:45@005
O J0 Ta
FE6 MFITe I, 423D
A7T FOMMATOZER, Z2HBALL OO STILL INELATED AT
GO 1O 99
w0 IFCTFTS LE. @ 8> GO TO 399
JFT =
IFPGE:- IFGE+1
IFCTET LT, 83, . AND. TFT. GT. 72. > GO TO 268
WRITECLIY, 424
A FORMRT 28X, STHTIME OF FAI L. TEST BETWEEN
*! AFSE p]

A0
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151
152
153
154
155
156
157
158
1538
164
161
162

368
425

369
371

$HSSH

$FORT

IFCCOLAPS. EG. 9. 8> COLAPS=40000

GO TO 399

WRITECIY, 425)
FOKMAT (28X, 3ZHBAL.LOON STILL
GO TGO 399

CONTINUE

CONTINUE

GO TO z399

LIST

END

INFLATED AT 4@ KM

131

>




BH-S

TREOBIM PROG THEORECT SFH TRAJ  Z@ WOV 72 RGI S REMX:TROBTH. FOR

! FET
= ‘U'PHHTIUF TROETH G NP0 KSWE. KSk IFGF, IV
¥ erFGEF+ T2, IFLAG, TFLAGA. IFLAGE, IFGE. IS, IY
.:ﬁGFD*S Vfu FSME, HPRT, HE HID JE T
] P T HI[HH TPEEL, *

Fe i-»jD,PHTE "

SRS ALRL HSL L AEL PR, DIH Ve AL G5 Pu HE
TS0, TOL, TOCL S5, TOCLCF

ik, AL FHAL PH FHD

TP, EIP’HI

= USRI O (T S R W

SRR

] i IR TS e e
L 1 TR0 S TRELS
A v B IRTE AT

. T

HOEEGEY  BIARSHY CemE s,

TG, THIDGGED, HI0G 5@,

, B ““,“varﬁﬁ W] P IV P D ¥
s
i

K BRIEE T R TIVRVEED I W o i | o |

‘ o TR L REANVGTOIRL AG
TEYTFLAGS D5 A6, S

ST TO L7

T3 kel

“ rdF

= CHE L L TO

R

2
ki

D T I B T S R
}‘ bl VEOIFLAGE YD, 23, 2
T LT IHILE
A G0OTO 31
i STV T I P o L [ v
G 1 ol 4
Gl CARLL FITORZ
CARLL SLTIDE T C2 IFL RGE D
IFCIFLAGE »IGE, 3G, 16
13 rﬂUTINHE
LI R I

[k}

L5

R
ARSI Y T Wt SO R

L e esw
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b GO TO 32,455, KSH
N 12 DO 13 I+l HRYZ

B ZIA- 71‘>'+F -""r'.:.'». Ta#ZKMCIs
T HEI=HEFPEYSCT XV I D
St 1% Y3=:YI+F *x"r'.: CI2#YVMOTD
T NEMND:MZST+NA2 ~1

o7 DO 14 I=NZET, NEND

o Ko I=HZST+1
oa 14 ZZ=TZ4+PZ220E 2 #ZYMCI 2
=03 GO TO i
&l 19 DO 16 I=1,WNZ2
& 18 s dZ+PI2CTIa#ZVMOID
B3R MO HRY ZHHZST -1
=i 0O 17 I-H2ZST. NEND

| &0 K= I =MN25T+1

: X - R AR AY K I RTAMO T )

| &7 HE=HIHPRYZ R 24X MCT D

? P A7 WEENISHPEYSE 2 aYNVMO L D

1 a3 18 COMTINUE
) RBE=EPMNIM I
1 Y WCNZMID s
v Z SAMCNIMID )
Y S2=ENMINZMID
3 B WKMIDOHNEMID
i YLaYMIDCNIMIDD)
TR S =FMIDCNEMTID
T TIF=THIDCHZMIN?
ve HI- 21+ {A1+X1+Y1+51 0.2 «RGEI+HMSL
v OPHOR:=3. B+HI ARG

! = WTHR:- 55 CRG+DFHOR*OFPHOR+0FHOR

= IFCF2 LT, -5 8> GO TO 2855

CORS ~TULL:?*.:H+TD:L*“’
CORN=TOCLOZ 4226~ TASL M2
CORZ:=TOCLSZ#nz~TACL.CI+YE
GOOTO (4%, 380, ISH
CALL ATPMOSCHI. T. RHOO > i
ICD=5
WTRABRSCZP0RSHRT (1, B+ CRR#XI+YI#YIN A2 E~NTHR+ (Z1+RG Y 2422
FE=DIFR+RRODAM T4 T+115, 4) /00, BRAGEIAG8+SURTCT#T#Ta)
A=Y THLSRRT (283, 16/.TH 2 298, 237605
CALL DRAGTCCD. AMC. RE. IFLAG)
IFCIFLRGYZ4, ZEGGE, 34
4 ICh1

Chd-Ch

RMHOTQ: RHOC

RHO:-RHOC

GO TGO 25
32 DCO-=CD

Ch=2. GxCh-CD1

CDi:-0CD

o bd P S D00

AR B0 VIR |
[
e

A

D

WY R D

L

[N S R LY R RN T YRR Y o BN K O xR ROy R Oy K
T

&0 X

»
(5%




' 16 26 WTWUO=CL, B=-YRE+EHOASAAMS D+l THR
N 1 B sl LM TRIO
‘ 167 B LW T RO
14 Fe) EBOLUY D C L +RIG I HMTHO
105 i | N[ENHH-h_ DR E-BOUYZE
106 PENCI I 1 Jeisy
1ET (R 4

JE R EHCIORE —BOUYH 3 ~HDENOM
LR X 1200 Y 3 COR-BOUYY ) AHDEHOM
1413 WET s MLy HT+RG

1 ‘ MZL-MTo GF. B 15 GO TO 22

1L
L el X it Vb Qb s Saeabel  C Rk £ omi
1170 HWTHRE# CRGHT1 2 0 2 CCDAARY T4 (P P—WZ 3 +WMTHR+ (RG+Z). 0 #VED

3114 BT T Sd e, TR
337 o PIvT*PH+FHH "Hik

R ATO 20D

i S PIsFPTTH0SERGHEE2 CHT =HI I 32 #EXPOE, SARLOGCRHOBRHOOOD ) ) A CRG+E. S+ C(HI+HIT
g4 = TR X e

R T=P 5@k CRUSRHO

G § N CSRET MRS, AESTa N AZ2E, 23285

,F [IH+FHH+”T+~T+1JH A 2206 BRGERELADSHIIRT ( T4+32

!Hl! uhHGTtPD AMC. RE, IFL ARG i
THLIFL ARG, JEEG, 33
RO O A
lF'P =T OER G G0 T 2&
YRS iD= 3
IFCARS CRHD-RHOODSRHO. LT, B, GE3E3I3ZT GO TO 28 s
IFopPRT. GF. Dy GO TO 27
JE RHECTRHD i
HFET RFRT+1
GOOTO 2 !
27V RROCRHORRHEOO N AE G
Che 4T DE D A2 05
HERET. G
GO 7O 26
TR RHODDRHD b
WER T @
FH RRO
Fil:-PI1
R A HII«HI
14 TECZZ LT, =2 8> G0 T 26005
147z ISk 2
3.4 CAHLL ATHMOSCHI, TSS, RSSH
145 JE TR+
5 i IFc IR GT. 6563 G0 TO 20605
3 147 EIASHI . JBY=HI :
14y EIASHC Y JB D =AMC )
i ETHSMA TR b bl .
U ETHA=MY CIE by

LR S A S
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17 BIASR (IR ) --RHO-RSS
1nz BIRST(JB»=T-TSS
153 Jme: IR .
4% GOTO 256D
155 2088 ICD:- 1CD+1
156 IFCICD. LE. 52 GO TO 265G
157 ICD=1 ‘
158 ISH 1 ,
159 2R53 CONT THUE
166 NFRT 6
161, 32 KeKMRARZ~1
163 Lo 33 I=1.K
163 HMIDCI I =XMIDEI+1)
164 YMIDCTI D= YMIDCI+1 D -
1E5 FMIDCI=ZMINCI+1D
& THIDC I =THMIDE I+40
7 M T 2 WM T+
& YW T 3 YME T4
3 ZRMET D= ZRM I+1 0
T ZYMCIa=TWHMC T+ )
71 GO TO <29, 367, KSHN2 !
] 29 MERMARS i
73 CALL FITOM
1.7 CALL SLIDEY (2. IFLAGE
175 IFCIFL AGE 314, 95, 19 ]
A NeKMARKS !
177 CAI.L FITOWD ]
. 175 CALL SLIDETCZ, IFLAGED :
174 243 IFCIFLAGS 14, 56, 41 :
150 SE CONT INUE
154 RETURM
=3 TASSH
1R 1,151
184 $FORT

L)
[53

[y

~)
T
14
[

§ p
z 18z

£
i 185

EHD




R & BN R

B

FAHSEM

WRHGHH

FFORT

1 OIGd
1nEa
NRainKs
1316
iGi1
1ELE
J1ELE

11

[

-

1
'

1
i

.
hac}

i
1

b

FASEM

$FURT

SCRAT
FROG

CrRO=S
RORSZ
HLST1TC
HLULIST

FOLRR WIND

SUERQUTIMNE WANGL ¢ THE
LHTEGER+Z 1. HERD, MM

RAD: 57, PRG77E05

COORD 14 WOV 7?9 RG34

TH, WE, bN2
iD

IF Cbb2188%, 1662, 1001

IFCRRD G4, 1511, 1618
IFCRN G4, 1614, 16113
IF LB E, 1312, 1532

TH:Z 43 SUEFHRTAR CHESWHND

GO T 1518

TH- <. V12Z236E+ATAN (—hNANE >

GO TO 4818

TH: 1. DFAETIEIHATAN C-WNAWMED

S0 TO 1548
TH~ATAMN CbF AW
SUTO dEas
TH: S, 5

THETA: CTH»#(RAM>
RE TR

LI

[A3]

T

S REMZ:WANGI..

FOR

pree pa g 1

O B ST o

[PVRDRROPIINY

PRI I,
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